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(54) DIGITAL VIDEO SIGNAL REPRODUCING DEVICE 

(57)Abstract: 

PURPOSE: To make block distortion inconspicuous 
when a screen is freezed at the time of a special 
reproduction, in particular, by outputting a reproduced 
image by performing the post filter by a screen unit after 
only partial fields or fi-ames are read and decoded at the 
time of the special reproduction. 
CONSTITUTION: The image information recorded on a 
recording media 1 is read by an information detection 
circuit 2, a digital demodulation, etc., is performed for 
the information and the information is outputted to an 
error correction circuit 3. The separated motion vector 
information is inputted in a predicted data decoding 
circuit 7, and image information is inputted in a variable 
length decoding circuit 5 and is outputted to a memory 
circuit 9 via an IDCT circuit 6 and an adder 8. A 
selection circuit 1 1 selects the image information to be 
outputted by synchronizing with a frame signal from the 
memory circuit 9 and outputs the information to an 
output terminal 12 at the time of a normal reproduction. 

At the time of a high speed reproduction, the image information that a filter processing is 
performed for the output of the memory circuit 9 by a post filter circuit 10 is selected and 
outputted from an output terminal 12. 




is 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim l]Digital video signal playback equipment which reads a digital video signal recorded as 

picture information by which high efficiency coding was carried out using motion compensation 

prediction and DCT from on an archive medium, and reproduces an image, comprising: 

A decoding means which decodes some the fields or frames of said picture information from on 

said archive medium at the time of special reproduction of an image. 

A filter means which gives a postfilter per screen to a digital video signal decoded by said 

decoding means. 

[Claim 2] The digital video signal playback equipment according to claim 1 decoding only a 
coded image (henceforth I picture) changed from on said archive medium in an image of said 
picture information in said decoding means. 

[Claim 3]A part of picture information by which high efficiency coding was carried out using 
motion compensation prediction and DCT characterized by comprising the following as data for 
special reproduction, Digital video signal playback equipment which reads a digital video signal 
recorded on area different from data used only at the time of ordinary reproduction from on an 
archive medium, and reproduces an image. 

A decoding means which decodes only data for said special reproduction from on said archive 
medium at the time of special reproduction of an image. 

A filter means which gives a postfilter per screen to a special reproduction image decoded by 
said decoding means. 

[Claim 4]The digital video signal playback equipment according to claim 3, wherein a part of I 
picture of said picture information is recorded as data for special reproduction on said archive 
medium. 

[Claim 5]Digital video signal playback equipment which reads a digital video signal recorded as 
picture information by which high efficiency coding was carried out using orthogonal 
transformation from on an archive medixmi, and reproduces an image, comprising: 
A decoding means which decodes said a part of digital video signal from on said archive medium 
at the time of special reproduction of an image. 
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A filter means which gives a postfilter per screen to a digital video signal decoded by said 
decoding means. 

[Claim 6] A part of picture information characterized by comprising the following by which high 

efficiency coding was carried out using orthogonal transformation as data for special 
reproduction, Digital video signal playback equipment which reads a digital video signal 
recorded on area different from data used only at the time of ordinary reproduction from on an 
archive medium, and reproduces an image. 

A decoding means which decodes only data for said special reproduction firom on said archive 
medium at the time of special reproduction of an image. 

A filter means which gives a postfilter per screen to a special reproduction image decoded by 
said decoding means. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the digital video signal playback equipment 
which plays the coded digital video signal which is recorded on archive media, such as an optical 
disc and magnetic tape. 
[0002] 

[Description of the Prior Art]There is a hybrid coding method which combined prediction coding 
between pictures using motion compensation prediction as one of the low bit rate coding 
methods in the case of coding a video signal and the conversion coding within a picture. 
Drawing 14 is a block circuit diagram showing an example of the conventional digital video 
signal playback equipment constituted according to ISO-IEC/JTC1/SC29AVG1 1 
MPEG92/N0245 Test Model 2 of CCITT. In this conventional example, the video signal coded 
by this hybrid coding method is recorded also on the archive media 1, such as an optical disc and 
magnetic tape. 

[0003]In drawing 14 . the video signal currently recorded on the archive medium 1 is read one by 
one by the information detecting circuit 2, and is inputted into the error correction circuit 3. The 
output of the error correction circuit 3 is inputted into the control circuit 4, and controls the 
information detecting circuit 2 by the control circuit 4. On the other hand, the output of the error 
correction circuit 3 is inputted also into the variable length decoding circuit 5, a reverse discrete 
cosine transform is given in the IDCT circuit 6, and the output is given as the 1st input to the 
adding machine 8. The output of the error correction circuit 3 is inputted also into the prediction 
data decoder circuit 7, and the output of the prediction data decoder circuit 7 is given as the 2nd 
input to the adding machine 8. The added result in the adding machine 8 is outputted from the 
output terminal 12 via the memory circuit 9. 

[0004] Drawing 15 is a block diagram showing the coding equipment for coding a digital video 
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signal. The digital video signal reproduced in conventional digital video signal playback 
equipment is recorded on the archive medium 1 as coding data by the system as shown in 
drawing 15 . In drawing 15, the digital video signal inputted from the input terminal 80 is first 
inputted into the memory circuit 81 . The video signal 92a outputted from the memory circuit 81 
is given as the 1st input to the subtractor 82, and the 2nd input to the motion compensation 
prediction circuit 90. The output of the subtractor 82 is inputted into the quantization circuit 84 
via DCT circuit 83. The output of the quantization circuit 84 is inputted into the error correction 
circuit 86 via the variable-length-coding circuit 85. Digital modulation is given by the 
modulation circuit 91 and the output of the error correction circuit 86 is recorded on the archive 
medium 1 as picture information by which high efficiency coding was carried out using motion 
compensation prediction and DCT (discrete cosine transform). 

[0005]C)n the other hand, the output of the quantization circuit 84 is inputted also into the IDCT 
circuit 88 via the inverse quantizing circuit 87. The output of the IDCT circuit 88 is given as the 
1st input to the adding machine 89. The picture information 93a which is an added result of the 
adding machine 89 is given as the 1st input to the motion compensation prediction circuit 90, 
The estimated image information 94a which is an output of the motion compensation prediction 
circuit 90 is given as the 2nd input to the adding machine 89, and the 2nd input to the subtractor 
82. 

[0006] Drawing 16 is a block circxiit diagram showing an example of the motion compensation 
prediction circuit 90 in the coding equipment of a digital video signal. In a figure, the video 
signal 92a of the memory circuit 81 is given to the input terminal 92, and the picture information 
93 a from the adding machine 89 is given to the input terminal 93, respectively. The picture 
information 93a inputted from the input terminal 93 is inputted into the frame memory 95a or the 
frame memory 95b via the change machine 95. The image comparison outputted from the frame 
memory 95a is given as the 1st input to the motion vector detection circuit 96a. The video signal 
92a inputted from the input terminal 92 is given to the 2nd input of the motion vector detection 
circuit 96a. The output of the motion vector detection circuit 96a is inputted into the prediction 
mode selector 97. 

[0007] On the other hand, the image comparison outputted from the frame memory 95b is given 
as the 1st input to the motion vector detection circuit 96b. The video signal 92a inputted from the 
input terminal 92 is given to the 2nd input of the motion vector detection circuit 96b. The output 
of the motion vector detection circuit 96b is given as the 2nd input to the prediction mode 
selector 97. 

[0008]The video signal 92a inputted from the input terminal 92 is given to the 3rd input of the 
prediction mode selector 97. The 1st output of the prediction mode selector 97 is given as the 1st 
input to the change machine 98. Zero signal is given to the 2nd input of the change machine 98. 
As the 3rd input to the change machine 98, the 2nd output of the prediction mode selector 97 is 
given. The output of the change machine 98 is outputted from the output terminal 94 as the 
estimated image information 94a. 

[0009]Next, the encoding operation in the coding equipment of the digital video signal of 
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drawing 1 5 is explained. First, an outline is explained about the video signal part by which 
prediction coding between pictures is carried out among the video signals recorded by the hybrid 
coding method which combined prediction coding between pictures using motion compensation 
prediction, and the conversion coding within a picture. 

[OOlOJ Drawing 17 is a key map showing the motion compensation prediction in a coding video 
signal method. Drawing 18 is a key map showing operation of the memory circuit 81 in a coding 
video signal method. 

[001 l]The coded image from which each of a series of picture information was changed in the 
picture in drawing 17 . (It is hereafter called I picture.) It is divided into the picture information of 
three types of I, uni-directional prediction-coding picture (henceforth P picture) PI - P45 and 
both-directions prediction-coding picture (henceforth B picture) Bi - Bio. For example, when the 
picture of one sheet is made mto I picture at N sheets and one sheet considers it as P picture or I 
picture at M sheets, n and m as an integer and 1 <=m<=N/M, (Nxn+M) As for the picture of eye 
watch, the picture (m!=l) of I picture and eye watch (Nxn+Mxm) makes B picture the picture of 
P picture and eye watch (Nxn+Mxm+1) (Nxn+Mxm+M-1) to eye watch. At this time, from the 
picture (Nxn+N) of eye watch (Nxn+1) to the picture of eye watch is collectively called GOP 
(Group of Pictures). 

[0012]Here, GOP inN= 15 and M= 3 is shown in drawing 17 . In a figure, I picture does not 
perform prediction between pictures, but performs only conversion coding within a picture. P 
picture performs prediction from last I picture or P picture. For example, although the 6th picture 
is P picture among a figure, this performs prediction from 3rd I picture. 9th P picture is predicted 
from 6th P picture among a figure. B picture is predicted from I picture or P picture of just before 
and an immediately after. For example, the 4th and 5th B picture will be predicted from the both 
sides of 3rd I picture and 6th P picture among a figure. Therefore, the 4th and the 5th picture are 
coded after coding the 6th picture information. 

[0013] Drawing 15 is coding equipment for coding the digital video signal of such a hybrid 
coding method, and the digital video signal inputted from the input terminal 1 is inputted into the 
memory circuit 81. In the memory circuit 81, picture information is rearranged into encoding 
order and outputted. That is, since 1st B picture is coded after 3rd I picture in drawing 17 as 
stated previously, picture information is rearranged here. 

[0014]Operation of rearrangement of the picture information in such a memory circuit 81 is 
shown in drawing 18 . The image sequence inputted like drawing 18 (a) is outputted in order of 
drawing 18 (b). In order that the video signal 92a outputted from the memory circuit 81 may 
drop the relative redundancy of a time base direction, after difference is taken between picture 
mformation with the estmiated image information 94a outputted from the motion compensation 
prediction circuit 90 with the subtractor 82, DCT is given to space shaft orientations in DCT 
circuit 83. It is quantized in the quantization circuit 84 and the coefficient (DCT coefficient) of 
the picture information by which DCT transformation was carried out is fiirther inputted into the 
variable-length-coding circuit 85. In the variable-length-coding circuit 85, variable length coding 
of the quantized DCT coefficient and the motion vector information is carried out, header 
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information, such as address information, is added, and it is inputted into the error correction 
circuit 86. 

[0015]In the error correction circuit 86, error correction processing is performed to the picture 
information inputted, and it outputs to the modulation circuit 91 . In the modulation circuit 91, 
digital modulation of the picture information is carried out, and it records on the archive media 1, 
such as an optical disc. 

[001 6] On the other hand, after inverse quantization of the conversion factor quantized by the 
quantization circuit 84 is carried out in the inverse quantizing circuit 87 and IDCT is given 
further in the IDC circuit 88, it is added with the estimated image information 94a with the 
adding machine 89, and the picture information 93a of a decoded image is called for. This 
picture information 93 a is inputted into the motion compensation prediction circuit 90 for coding 
of the following picture. 

[0017]Next, operation of the motion compensation prediction circuit 90 is explained according to 
each block of drawing 16 . In the motion compensation prediction circuit 90, motion 
compensation prediction of the video signal 92a outputted from the memory circuit 81 is carried 
out using the picture information of two image comparisons memorized by the frame memory 
95a and the frame memory 95b, and the estimated image information 94a is outputted. 
[001 8]First, when the picture information 93a which was coded as mentioned above and decoded 
is I picture or P picture, this picture information 93a is memorized by the frame memory 95a or 
the frame memory 95b for coding of the following image. The change machine 95 is changed so 
that the direction previously updated in time among the frame memory 95a and the frame 
memory 95b may be chosen at this time. When the decoded picture information 93 a is B picture, 
the writing to the frame memory 95a and the frame memory 95b is not performed. 
[00 19] When the 1st of drawing 17 and 2nd B picture are coded by such change, for example, 0th 
P picture and 3rd I picture are memorized by the frame memory 95a and the frame memory 95b, 
respectively. 

Then, if 6th P picture is coded and decoded, the frame memory 95a will be rewritten by the 
decoded image of 6th P picture. 

[0020] Therefore, when the following 4th and 5th B picture are coded, 6th P picture and 3rd I 
picture are memorized by the above-mentioned frame memory 95a, respectively. If 9th P picture 
is coded and decoded, the frame memory 95b will be rewritten by the decoded image of 9th P 
picture. Therefore, when the 7th and 8th B picture are coded, 6th P picture and 9th P picture are 
memorized by the above-mentioned frame memory 95b, respectively. 
[0021]If the video signal 92a outputted from the memory circuit 81 is inputted into the motion 
compensation prediction circuit 90, based on the image comparison memorized by the frame 
memories 95a and 95b, the two motion vector detection ckcuits 96a and 96b will detect a motion 
vector, and will output a motion-compensation-prediction picture, respectively. Namely, divide 
the video signal 92a into two or more image blocks, and about each image block. While choosing 
the image block that prediction distortion becomes small most in an image comparison and 
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outputting the relative location of that image block as a motion vector, it is outputting from the 
output terminal 94 by making this image block into a motion-compensation-prediction picture. 
[0022]On the other hand, among two motion-compensation-prediction pictures outputted from 
the motion vector detection circuits 96a and 96b, and these average pictures, prediction distortion 

chooses the smallest thing and outputs the prediction mode selector 97 as an estimated image. If 
the video signal 92a is not a thing about B picture at this time, the motion-compensation- 
prediction picture equivalent to the image comparison inputted previously in time will always be 
chosen, and will be outputted from the output terminal 94. 

[0023]In the prediction mode selector 97, picture information with the sufficient encoding 
efficiency among the formation of a picture inner code which does not predict, and prediction 
coding between pictures by the selected estimated image is chosen. Picture inner code-ization 
will be chosen whenever the video signal 92a is I picture at this time. When the signal which 
shows the picture inner code-ized mode when picture inner code-ization is chosen is outputted as 
prediction mode and prediction coding between pictures is chosen, the signal which shows the 
selected estimated image is outputted as prediction mode. The change machine 98 outputs the 
estimated image which it will output zero signal if the prediction mode outputted from the 
prediction mode selector 97 is the picture inner code-ized mode, otherwise, is outputted from the 
prediction mode selector 97. 

[0024]From the above thing, since the motion compensation prediction circuit 90 always outputs 
zero signal as the estimated image information 94a when the video signal 92a outputted from the 
memory circuit 81 is I picture, conversion coding within a picture is carried out [ not performing 
prediction between pictures ] about the picture information of I picture, the time of the video 
signal 92a outputted from the memory circuit 81 being 6th P picture of drawing 17 . for example - 
- the motion compensation prediction circuit 90 — the 3rd of drawing 17 — I picture lost-motion 
compensation prediction is carried out, and the estimated image information 94a is outputted. the 
time of the video signal 92a outputted from the memory circuit 81 being 4th B picture of 
drawing 17. for example ~ the motion compensation prediction circuit 90 ~ 3rd I picture of 
drawing 17, and the 6th ~ P picture lost-motion compensation prediction is carried out, and the 
estimated image information 94a is outputted. 

[0025]Next, operation of the digital video signal playback equipment constituted like drawing 14 
is explained. It is read to the information detecting circuit 2, digital demodulation etc. are 
performed, and the picture information recorded on the archive media 1 , such as an optical disc, 
is outputted to the error correction circxiit 3. In the error correction circuit 3, error correction 
processing of the digital video signal inputted is carried out, and it separates into picture 
information and motion vector information, and address information. And address information is 
outputted to the control circuit 4, In the control circuit 4, according to the inputted address 
information, the position of the optical head of the information detecting circuit 2 is checked, and 
the control signal for jumping an optical head in the position in which the data read to the next is 
stored is generated. 

[0026]Here, in the case of ordinary reproduction, after making the point which starts playback 
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jump an optical head, it controls by the control circuit 4 to read continuously the data currently 
recorded on the optical disc. On the other hand, in the case of fast reproduction, there is the 
method of reading only for example, I picture and reproducing. In this case, in the control cncuit 

4, the optical head of the information detecting circuit 2 is controlled, an address jump is carried 
out at the head of I picture, and if read-out of the picture information of I picture is completed, 
the operation jumped at the head of the following I picture will be repeated. 
[0027]However, in order to search the start address of the case where there is much amount of 
information of I picture, or I picture, when much time is spent, no I pictures can be read from 
archive media, such as an optical disc, by within a time [ of one frame ]. In such a case, the 
screen outputted now is frozen, and a reproducing output is updated when read-out of the picture 
information of the following I picture is completed. 

[0028]On the other hand, the picture information separated by the error correction circuit 3 is 
changed into fixed length data from variable length data by the variable length decoding circuit 

5, inverse quantization is further carried out, IDCT is given by the IDCT circuit 6 and it is 
supplied as the 1st input to the adding machine 8. On the other hand, in the prediction data 
decoder circuit 7, an estimated image is decoded according to the motion vector information 
outputted from the error correction circuit 3, and this is given as the 2nd input to the adding 
machine 8. 

[0029]In this case, the prediction data decoder circuit 7 is provided with the frame memory 
which memorizes the picture information of I picture decoded by the adding machine 8 like the 
motion compensation prediction circuit 90, and P picture. 

At the time of the input of P picture and B picture, an estimated image is reproduced from I 
picture which is applicable according to motion vector information, and P picture, and it is 
outputting to the adding machine 8. 

About the updating method of the image comparison information on the time of the input of I 
picture and P picture, since it is the same as the case of the coding equipment of drawing 15 , 
explanation is omitted. 

[0030]In the adding machine 8, the output of the prediction data decoder circuit 7 and the output 
of the IDCT circuit 6 are added, and this added result is outputted to the memory circuit 9. 
According to the order to code as shown in drawing 18 at the time of coding, the video signal 
inputted continuously in time is rearranged per frame as already explained. For this reason, in the 
memory circuit 9, the picture information of a frame unit inputted in the order shown in drawing 
18_(b) is rearranged in order of drawing 18 (a), and it outputs from the output terminal 12 as 
picture information which continues in time. However, when reproducing only I picture at the 
time of fast reproduction, in the memory circuit 9, the data list substitute by a picture unit is not 
performed. 
[0031] 

[Problem(s) to be Solved by the Invention] Conventional digital video signal playback equipment 
is constituted as mentioned above, and when performing fast reproduction using I picture, after it 
detects the head part of GOP from on the bit stream currently recorded on archive media, such as 
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an optical disc, it will read the data of I picture. For this reason, when the data volume of I 
picture became very large, or when much time is required in order to search the head part of 
GOP, a reproducing output is frozen until it reads all picture information from archive media, 
such as an optical disc. However, when the reproduced image coded with the low rate was 
frozen, there was a problem that distortion between two or more image blocks which constitute 
one screen was conspicuous. 

[0032]It aims at obtaining the digital video signal playback equipment with which block 
distortion is not conspicuous at the time of special reproduction, this invention having been made 
for the purpose of canceling the above problems, and applying a postfilter to a reproduced image 
at the time of special reproduction. 
[0033] 

[Means for Solving the Problem]Digital video signal playback equipment which this invention 
requires for an invention of Claim 1, A digital video signal recorded as picture information by 
which high efficiency coding was carried out using motion compensation prediction and DCT is 
read from on an archive medium, and digital video signal playback equipment which reproduces 
an image is characterized by comprising the following: 

A decoding means which decodes some the fields or frames of said picture information from on 
said archive medium at the time of special reproduction of an image. 

A filter means which gives a postfilter per screen to a digital video signal read by said decoding 
means. 

[0034]Digital video signal playback equipment concerning an invention of Claim 2 decodes only 
a coded image (henceforth I picture) changed from on said archive medium in an image of said 
picture information in said decoding means. 

[0035]Digital video signal playback equipment which this invention requires for an invention of 
Claim 3, As data for special reproduction, a part of picture information by which high efficiency 
coding was carried out using motion compensation prediction and DCT, A digital video signal 
recorded on area different from data used only at the time of ordinary reproduction is read from 
on an archive medium, and digital video signal playback equipment which reproduces an image 
is characterized by comprising the following: 

A decoding means which decodes only data for said special reproduction from on said archive 
medium at the time of special reproduction of an image. 

A filter means which gives a postfilter per screen to a special reproduction picture read from said 
decoding means. 

[0036]Digital video signal playback equipment concerning an invention of Claim 4 is recorded 
on said archive medium as data for special reproduction in a part of I picture of said picture 
information. 

[0037]Digital video signal playback equipment which this invention requires for an invention of 
Claim 5 reads a digital video signal recorded as picture information by which high efficiency 
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coding was carried out using orthogonal transformation from on an archive medium, and is 
characterized by that digital video signal playback equipment which reproduces an image 
comprises the following. 

A decoding means which decodes said a part of digital video signal from on said archive medium 
at the time of special reproduction of an image. 

A filter means which gives a postfilter per screen to a digital video signal decoded by said 
decoding means. 

[0038]Digital video signal playback equipment which this invention requires for an invention of 
Claim 6, As data for special reproduction, a part of picture information by which high efficiency 
coding was carried out using orthogonal transformation, A digital video signal recorded on area 
different from data used only at the time of ordinary reproduction is read from on an archive 
medium, and digital video signal playback equipment which reproduces an image is 
characterized by comprising the following: 

A decoding means which decodes only data for said special reproduction from on said archive 
medixim at the time of special reproduction of an image. 

A filter means which gives a postfilter per screen to a special reproduction image decoded by 
said decoding means. 

[0039] 

[FunctionJIn the digital video signal playback equipment concerning the invention of Claim 1 . 
After reading and decoding some fields or the picture information of a frame at the time of 
special reproduction from the archive medixim on which the picture information by which high 
efficiency coding was carried out using motion compensation prediction and DCT was recorded, 
a postfilter is given per screen. Since it outputs as a reproduced image, block distortion cannot be 
easily conspicuous when a special reproduction picture is frozen. 

[0G40]In the digital video signal playback equipment concerning the invention of Claim 2. Since 
the postfilter was given per screen after reading and decoding only the picture information of I 
picture at the time of special reproduction from the archive medium on which the picture 
information by which high efficiency coding was carried out to motion compensation prediction 
using DCT was recorded, block distortion cannot be easily conspicuous when a special 
reproduction image is frozen. 

[0041]In the digital video signal playback equipment concerning the invention of Claim 3. From 
the archive medium on which the data for special reproduction by which high efficiency coding 
was carried out using motion compensation prediction and DCT was recorded, Since a postfilter 
is given per screen and it outputs as a reproduced image after reading only the data for special 
reproduction from area different from the data for ordinary reproduction and decoding it at the 
time of special reproduction, block distortion of a special reproduction image cannot be easily 
conspicuous. 

[0042]In the digital video signal playback equipment concerning the invention of Claim 4. Since 
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a part of I picture of the picture information is recorded as data for special reproduction on the 
archive medium. After reading a part of I picture of the picture information from area different 
from the data for ordinary reproduction as data for special reproduction and decoding it at the 
time of special reproduction, a postfilter is given per screen and it can output as a reproduced 
image. 

[0043]In the digital video signal playback equipment concerning the invention of Claim 5. Since 
a postfilter is given per screen and it outputs as a reproduced image, after reading and decoding a 
part of picture information at the time of special reproduction from the archive medium on which 
the picture information by which high efficiency coding was carried out using orthogonal 
transformation was recorded, Block distortion etc, cannot be easily conspicuous when a special 
reproduction picture is frozen. 

[0044]According to the digital video signal playback equipment concerning the invention of 
Claim 6, from the archive medium on which the data for special reproduction by which high 
efficiency coding was carried out using orthogonal transformation was recorded, the data for [ 
time of special reproduction ] special reproduction Elian different from the data for ordinary 
reproduction -- since a postfilter is given per screen and it outputs as a reproduced image after 
carrying out reading appearance clitteringly and decoding, block distortion of a special 
reproduction image cannot be easily conspicuous. 
[0045] 
[Example] 

Below working example 1. describes working example 1 of this invention with reference to the 
attached Drawings. Drawing 1 is a block diagram showing the composition of the digital video 
signal playback equipment of working example 1 of this invention. In drawing 1 . identical codes 
are attached about the portion the same as that of the conventional device of drawing 14 , or 
considerable. The picture information currently recorded on the archive medium 1 is read by the 
information detecting circuit 2, carries out digital demodulation and is outputted to the error 
correction circuit 3. In the error correction circuit 3, error correction processing is performed per 
output of the information detecting circuit 2, and address information is outputted to the control 
circuit 4, According to the address information inputted, the information detecting curcuit 2 is 
controlled by the control circuit 4. On the other hand, the output of the error correction circuit 3 
is mputted also into the variable length decoding circuit 5, and is given as the 1st input to the 
adding machine 8 via the IDCT circuit 6. The motion vector information outputted from the error 
correction circuit 3 is inputted into the prediction data decoder circuit 7, and the output of the 
prediction data decoder circuit 7 is given as the 2nd input to the adding machine 8. The output of 
the adding machine 8 is inputted into the postfilter 10 and the selection circuitry 1 1 via the 
memory circuit 9. In the selection circuitry 11, either the output of the memory circuit 9 or 
output of the postfilter 10 is chosen, and it outputs from the output terminal 12, 
[0046]Next, operation of the digital video signal playback equipment of working example 1 is 
explained. Drawing 2 is a key map for explaining the data array on the archive medium 1 in 
working example 1. This archive medium 1 is recording media, such as an optical disc. Motion 
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compensation prediction of the digital video signal is carried out to the archive medium 1 here, 
DCT performs frequency conversion, the prediction error is quantized, and the video signal to 
which the address information in an error correcting code and GOP units was added is recorded 
to the picture information by which high efiBciency coding was carried out by performing 
variable-length-coding processing. However, about a highly efficient encoding method, it is the 
same as the hybrid codmg method ( drawing 15 ) explained by the conventional example. Then, 
on the archive medium 1, although the detailed explanation is omitted, as shown in drawing 2, 
picture information is recorded by GOP units. The address information in GOP units, etc. are 
recorded on the header information in the head part of GOP of drawing 2 . and picture 
information is recorded on it in the picture information of I picture below in the turn rearranged 
into the head as shown in drawing 18 (b). 

[0047]It is read by the information detecting circuit 2, digital demodulation etc. are performed, 
and the picture information recorded on the archive media 1, such as an optical disc, is outputted 
to the error correction circuit 3. In the error correction circuit 3, error correction processmg of the 
digital data to which it restored is carried out, and it separates into the address information, 
picture information, and motion vector information in GOP units, hi the control circuit 4, 
according to the address information in the GOP units inputted, tiie position of the optical head 
of the information detecting circuit 2 is checked, and the control signal for jumping an optical 
head to tiie information detecting circuit 2 in the position in which the pictiire mformation read to 
the next is stored is generated. 

[0048]hi the case of ordinary reproduction, after makmg the point which starts playback jump an 
optical head, it controls by this control circuit 4 to read continuously the picture mformation 
currently recorded on the optical disc. On the other hand, it plays by reading only tiie pictiire 
information of I picture currently recorded on the head of GOP as shown in drawing 2 from an 
optical disc in the case of fast reproduction. Then, in the above-mentioned control circuit 4, the 
optical head of the information detecting circuit 2 is contioUed, first, an address jump is carried 
out, die picture information about I picture is read to the head of GOP, and if it is completed, 
operation which is jumped at the head of the next GOP will be repeated. 
[0049]Here, if all the picture information about I picture can be read to within a time [ of one 
frame ] when GOP is constituted considering the picture information of 15 frames as a unit, as 
shown in drawing 17, 15X fast reproduction is realizable. However, smce the code amount of a 
video signal is contioUed by GOP units, tiie amount of mformation of I pictiire is not constant, 
and it changes for every GOP. When reading the video signal recorded there from an optical disc 
etc., latency speed for an optical head to move to the point of the purpose on an optical disc 
arises. In order to search the start address of the case where there is much amount of uiformation 
of I picture, or I picture, when much tune is spent, it becomes impossible therefore, to read the 
video signal about all the I pictures from an optical disc by within a time [ of one frame ]. 
[0050]In such a case, the screen outputted now is frozen until read-out of the picture information 
of I picture from the archive medium 1 under present execution is completed. However, the 
frieze and updating of a screen are performed synchronizing with a frame signal. That is, the 
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address jump to the head of the next GOP is performed synchronizing with a frame signal, and 
an address jump is performed according to the frame pulse after reading all the I pictures from an 
optical disc. 

[0051]The motion vector information separated by the error correction circuit 3 is inputted into 
the prediction data decoder circuit 7, and is inputted into the variable length decoding circuit 5 
about picture information. Here, since it is the same as the digital video signal playback 
equipment of a conventional example about operation of the variable length decoding circuit 5, 
the IDCT circuit 6, the prediction data decoder cncuit 7, and the adding machine 8, those 
explanation is omitted. 

[0052]In the memory circuit 9, the video signal of a picture inputted by a block unit is outputted 
per line synchronizing with a frame signal. However, rearrangement in a frame unit is performed 
according to the order which codes the video signal which continues in time at the time of coding 
as shown in drawing 18 . For this reason, in the memory circuit 9, the picture information 
inputted in the order shown in drawing 18 (b^ as an output of the adding machine 8 is rearranged 
so that the order of drawing 18 (a\ i.e., picture information, may continue in time, and it is 
outputted from the output terminal 12. However, in order to reproduce only I picture at the time 
of fast reproduction, picture information in a picture unit is not rearranged by the memory circuit 
9. 

[0053]Therefore, the picture information of I picture outputted from the adding machine 8 at the 
time of fast reproduction is recorded on the frame memory in the memory circuit 9 per frame, 
and it outputs as picture information in sync with a frame signal. That is, the change of the frame 
memory which records picture information, and the frame memory to read is performed 
synchronizing with a frame signal. However, when read-out of I picture from an optical disc is 
not completed to within a time [ of one frame ], the change of the frame memory of memory 
circuit 9 inside is stopped. In this way, the screen outputted now can be frozen until the picture 
information of all the I pictures is recorded on the memory circuit 9. The selection circuitry 1 1 
chooses from the memory circuit 9 the picture information outputted synchronizing with a frame 
signal at the time of ordinary reproduction, and outputs it to the output terminal 12. On the other 
hand, at the time of fast reproduction, the output of the memory circuit 9 chooses the picture 
information by which filtering was carried out in the postfilter circuit 10, and it outputs from the 
output terminal 12. 

[0054]Here, when a digital video signal is coded at the rate of 5 or less Mbps, block distortion 
occurs in the reproduced image. Although it cannot check on vision from the image by which 
ordinary reproduction was carried out, when a screen is frozen, block distortion can check this 
block distortion clearly. Therefore, when I picture is frozen at the time of fast reproduction and it 
reproduces, the block distortion of a reproduced image is known clearly. For this reason, the 
block distortion of a reproduced image is reduced by giving a low pass filter per 1 screen by the 
postfilter circuit 10 at the time of fast reproduction. In this case, although the resolution of a 
reproduced image falls with a low pass filter, it is common for the reproduced image with which 
unnatural block distortion is conspicuous to be subjectively more unsightly than the picture to 
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which resolution fell as a reproduced image at the time of fast reproduction. That is, the fast 
reproduction in which block distortion is not conspicuous is realizable by giving a postfilter per 
screen to the reproduced image at the time of fast reproduction. 

[0055] Drawing 3 is a block diagram showing an example of this postfilter circuit 10. As shown 
here, the postfilter circuit 10 has given LPF to the perpendicular direction actually by vertical 
LPF32, after giving horizontal LPF by level LPF3 1 to the picture information inputted per line. 
Drawing 4 is a figure showing the fi-equency characteristic of the postfilter circuit 10 in working 
example 1. A multipHcation coefficient is constituted by the multiplier of AO = 0.603513641A1 
= 0.25530132A2 =-0.05175682 A3 =-0.00530132 as this postfilter circuit 10 is shown in 
drawing 5 and drawing 6 , The FIR filter of seven taps with the firequency characteristic shown in 
drawing 4 is used. 

[0056]If level LPF31 is constituted as LPF of seven taps, it comes to be shown in drawing 5 , 
That is, in drawing 5, the picture information inputted by six steps of flip-flop (FF)41-46 by 
which subordinate connection was carried out is delayed. And the picture information to which a 
multiplication coefficient becomes the same is added by the adding machines 47-49, 
respectively, and carries out the multiplication of the output of these adding machines 47-49, and 
the output of FF43 to a predetermined multipUcation coefficient with the multipliers 50-53, The 
horizontal filter of seven taps is constituted by adding the result with the adding machine 54. 
Vertical LPF32 can be constituted as shown in drawing 6 . That is, picture information is being 
delayed to the perpendicular direction by the six line memories 61-66. The picture information to 
which a multiplication coefficient becomes the same is added by the adding machines 67-69, 
respectively, and carries out the multiplication of the output of these adding machines 67-69, and 
the output of the line memory 63 to a predetermined multiplication coefficient with the 
muhipliers 70-73, The vertical filter of seven taps is constituted by adding the resxilt with the 
adding machine 74. 

[0057]The address jump was carried out at the picture information of I picture currently recorded 
on the head of GOP at the time of fast reproduction, in above-mentioned working example, after 
read-out of I picture is completed, it has jumped to I picture of the next GOP, but the address 
jump to the next GOP may be performed per fixed time. That is, the picture information of I 
picture is read from the archive media 1, such as an optical disc, within the fixed time decided 
beforehand, and even if read-out of I picture is not completed in fixed time, an address jump is 
performed at the head of the next GOP. For this reason, only the picture information of the area 
which was able to be read fi*om the archive medium 1 as shown in drawing 7 is updated, and a 
fast reproduction picture is reproduced. In this case, the boundary of the portion updated by the 
postfilter circuit 1 0 in the screen and the area which is not updated can be made not conspicuous. 
[0058]Although the archive medium 1 was used as the optical disc in above-mentioned working 
example, it is not necessary to be necessarily an optical disc. The same effect can be acquired 
also about archive media, such as magnetic tape. Although LPF of seven taps is used as the 
postfilter 10 in above-mentioned working example, it is not necessary to be necessarily seven 
taps, and LPF can consist of arbitrary tap numbers. 
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[0059]Furthermore, in above-mentioned working example, although the picture information of 
the postfilter circuit 10 was chosen only at the time of fast reproduction, the postfilter circuit 10 
can be used also at the times of other special reproduction, such as the time of slow reproduction 
and still playback, and block distortion can be reduced. When being outputted without freezing a 
reproduction screen also in the time of fast reproduction, the block distortion of a reproduced 
image stops being conspicuous. The selection circuitry 1 1 may be controlled so that it carries out 
and backlash does not give a postfilter in such a case. 

[0060]moreover ~ above-mentioned working example - special reproduction - every, although 
explained as what reads only I picture of GOP from a disk and is played. Even when performing 
fast reproduction by reproducing arbitrary pictures, such as P picture, block distortion can be 
similarly reduced using the postfilter circuit 10. It is not necessary to necessarily reproduce all 
the I pictures from each GOP, and I picture may be reproduced only once per GOP number. 
[0061] Working example 2 of this invention is described for working example 2. R anking next. In 
the digital video signal playback equipment of working example 2. The data used only at the 
time of ordinary reproduction reads independently the digital video signal separated as data for 
special reproduction from on an archive medium, and he is trying for a part of picture 
information by which high efficiency coding was carried out using motion compensation 
prediction and DCT to reproduce it. 

[0062] Drawing 8 is a block diagram showing the composition of the digital video signal 
playback equipment in working example 2 of this invention. In this figure, identical codes are 
attached about the portion the same as that of the device of drawing 1 . or considerable. 13 is an 
error correction circuit, it carries out digital demodulation of the output of the information 
detecting circuit 2 here, performs error correction processing, and outputs it as picture 
information separated into address information, motion vector information, the data for special 
reproduction, and the data for ordinary reproduction from the archive media 1, such as an optical 
disc. 14 is a block data reconstruction circuit, at the time of ordinary reproduction, sets the data 
for special reproduction, and the data used only at the time of ordinary reproduction, and 
reconstructs block data here. 

[0063]Operation of the digital video signal playback equipment constituted in this way is 
explained. A key map for drawing 9 t o explain the data array on the archive medium 1 in 
working example 2 and drawing 10 are the key maps for explaining division of a DCT 
coefficient. The archive media 1 are recording media, such as an optical disc. Motion 
compensation prediction of the digital video signal is carried out to the archive medium 1 here, 
DCT performs frequency conversion, the prediction error is quantized, and the video signal to 
which the address information in an error correcting code and GOP units was added is recorded 
to the picture information by which high efficiency coding was carried out by performing 
variable-length-coding processing further. Among picture information, as shown in drawing 10, 
the low-pass portion and the high region portion of each other are separated, and the DCT 
coefficient of I picture is recorded on area where the data for ordinary reproduction is another 
considering the low-pass ingredient as data for special reproduction. In this case, the data for 
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ordinary reproduction comprises a low-pass ingredient of I picture, and picture information of P 
picture and B picture. Therefore, in order to reproduce I picture at the time of ordinary 
reproduction, it is necessary to reconstruct the low-pass ingredient and high-frequency 
component which have been recorded on area different, respectively, and to decode the picture 

information of I picture, 

[0064]The low-pass ingredient of I picture means here level and a vertical low-pass ingredient as 
shown as a field which contains for example, surrounds the important ingredient of picture 
information with the dashed line of drawing 10 . when performing DCT by making 8 pixels x 
eight lines into unit block size. In this case, even if it decodes only using the low-pass ingredient 
shown in drawing 10 , the contents of the image can be grasped enough. For this reason, image 
restoration can be performed only using six signals of the low-pass ingredient surrounded with 
the dashed line of drawing 10 at the time of fast reproduction. If it carries out like this, since it is 
small compared with the amount of information of the picture mformation of the whole I picture, 
the amount of information of the low-pass ingredient of I picture can read all the I pictures by 
within a time [ of one frame ] at the time of fast reproduction. 

[0065]It is read by the information detecting circuit 2, digital demodulation etc. are performed, 
and the picture information recorded on the archive media 1, such as an optical disc, is outputted 
to the error correction circuit 13. In the error correction circuit 13, error correction processing of 
the digital data to which it restored is carried out, and it separates into the picture information for 
ordinary reproduction, the picture information for fast reproduction, motion vector information, 
and the address information in GOP units. In the control circuit 4, according to the address 
information in the GOP units inputted, the position of the optical head of the information 
detecting circuit 2 is checked, and the control signal for jumping an optical head to the 
information detecting circuit 2 in the position in which the picture information read to the next is 
stored is generated. 

[0066]In the case of ordinary reproduction, after making the point which starts playback jump an 
optical head, it controls by this control chrcuit 4 to read contuiuously the picture information 
currently recorded on the optical disc. On the other hand, in the case of fast reproduction, only 
the data for fast reproduction (low-pass ingredient of I picture) currently recorded on the head of 
GOP as shown m drawing 9 is read from an optical disc, and it plays. Then, in the above- 
mentioned control circuit 4, the optical head of the information detecting circuit 2 is controlled, 
an address jump is carried out, the data for fast reproduction is read to the head of I picture, and 
if it is completed, operation which is jumped at the head of the next GOP will be repeated. 
[0067]The motion vector information separated by the error correction circuit 13 is inputted into 
the prediction data decoder circuit 7, and is inputted into the block data reconstruction circuit 14 
about the data for ordinary reproduction, and the data for fast reproduction. Since the coefficient 
of 1 block is divided into the low-pass ingredient and the high-frequency component as shown in 
drawing 10 . it is necessary to compound a low-pass ingredient and a high-frequency component 
by each block unit at the time of ordinary reproduction, and to reconstruct picture information 
about each block of I picture, here. 
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[0068]That is, in the block data reconstruction circuit 14, the data for fast reproduction which is a 
low-pass ingredient at the time of ordinary reproduction, and the data for ordinary reproduction 
which is high-frequency components are compounded, and the picture information for 1 block is 
reconstructed. On the other hand, at the time of fast reproduction, tiie picture information for 1 
block is compounded m the block data reconstiniction circuit 14 only using the data for fast 
reproduction which is a low-pass ingredient. The output of the block data reconstruction circuit 
14 is inputted into the variable length decoding circuit 5, and is decoded as picture information 
one by one. Here, since it is the same as working example 1 about operation of the variable 
length decoding circuit 5, the IDCT circuit 6, tiie prediction data decoder circuit 7, tiie adding 
machine 8, and the memory circuit 9, those explanation is omitted. 

[0069]The selection circuitry 1 1 chooses from the memory circuit 9 the picture information 
outputted synchronizing with a frame signal at the time of ordinary reproduction, and outputs it 
to the output terminal 12. On the other hand, at the time of fast reproduction, the output of the 
memory circuit 9 chooses the picture information by which filtering was carried out in the 
postfilter circuit 10, and it outputs from the output terminal 12. 

[0070] When the picture information which coded only the low-pass ingredient of each block as 
data for fast reproduction here lacks the high-frequency component of each block, block 
distortion may occur in the reproduced image. Therefore, the block distortion of a reproduced 
image is clearly known at the time of fast reproduction. For this reason, the block distortion of a 
reproduced image is reduced by giving a low pass filter per 1 screen by tiie postfilter circuit 10 at 
the time of fast reproduction. 

[0071]In this case, although the resolution of a reproduced unage falls witii a low pass filter, it is 
common for the reproduced image with which unnatural block distortion is conspicuous to be 
subjectively more unsightly than the picture to which resolution fell as a reproduced image at tiie 
time of fast reproduction. That is, the fast reproduction in which block distortion is not 
conspicuous is realizable by giving a postfilter per screen to the reproduced image at the time of 
fast reproduction. Here, since it is tiie same as working example 1 about operation of tiie 
postfilter circuit 10, explanation is omitted. 

[0072]Altiiough the block data of I picture is divided into a low-pass ingredient and a high- 
frequency component and it was made to record on another area on an optical disc in above- 
mentioned working example 2, respectively. It may divide into a low-pass ingredient and high- 
frequency component otiier tiian tiie block data of I pictiire also about the block data of P pictiire, 
and tiie data for ordinary reproduction may be recorded on anotiier area by usmg tiie former as 
fast reproduction data. 

[0073] Although tiie block data of I picture was divided into tiie low-pass ingredient and tiie high- 
frequency component and each was recorded on another area on a disk in above-mentioned 
working example 2, As data for ordinary reproduction, it records v^thout dividing into a low- 
pass ingredient and a high-frequency component, and it may be made to record only the low-pass 
ingredient of I picture on another area as data for special reproduction. If it carries out like this, it 
is not necessary to use the data for special reproduction only at the time of fast reproduction, and 
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it does not need to reconstruct the low-pass ingredient and high-frequency component of I 
picture at the time of ordinary reproduction. 

[0074]It explains referring to [ to working example 3. r ank next ] drawing 11 t hru/or drawing 13 
for working example 3 of this invention. In working example 3, without using motion 
compensation prediction, the digital video signal recorded as picture information in which high 
efficiency coding was carried out by only DCT is read from on an archive medium, and the 
digital video signal playback equipment which reproduces an image is explained. 
[0075] Drawing 1 1 is a block diagram showing the composition of the digital video signal 
playback equipment in working example 3 of this invention, hi this figure, identical codes are 
attached about the portion the same as that of working example 1 of drawing 1 , or considerable. 
15 is an error correction circuit and 16 is a frame memory. 

[0076]Next, operation of this playback equipment is explained. The archive media 1 are 
recording media, such as an optical disc. Block in the block which are 8 pixels x eight Imes, and 
frequency conversion of the picture information is carried out to the archive medium 1 by DCT, 
it is quantized, and high efficiency coding is carried out to it by variable-length-coding 
processing here, It is recorded as a video signal with which the address information in the error 
correcting code and the frame unit was added. In this case, on the archive medium 1, as shown in 
drawing 12 , header information, such as address information, is recorded on the head of each 
frame. However, since it is the same as the thing of a conventional example about processing of 
frequency conversion, DCT, variable length coding, etc., those explanation is omitted. 
[0077]It is read by the information detecting circuit 2, digital demodulation etc. are performed, 
and the picture information recorded on the archive media 1, such as an optical disc, is outputted 
to the error correction circuit 15. In the error correction circuit 15, error correction processing of 
the data to which it restored is carried out, and it separates into picture information and the 
address information in a frame unit. In the control circuit 4, according to the address information 
in the frame unit inputted, the position of the optical head of the information detecting circuit 2 is 
checked, and the control signal for jumping an optical head to the information detecting ckcuit 2 
in the position in which the data read to the next is stored is generated. 

[0078]In the case of ordinary reproduction, after making the point which starts playback jump an 
optical head, it controls by this control circuit 4 to read continuously the picture information 
currently recorded on the optical disc. On the other hand, in the case of fast reproduction, it plays 
by reading the picture information for one frame from an optical disc every 15 frames, for 
example. Then, in the control circuit 4, the optical head of the information detecting circuit 2 is 
controlled, first, an address jump is carried out, the data for one frame is read to the head of a 
frame, and if it is completed, operation which is jumped at the head of the frame of 15-frame 
beyond will be repeated. 

[0079]However, when reading the video signal recorded there from an optical disc etc., the 
latency speed of an optical disc until an optical head moves to the target pomt arises. In order to 
search the start address of a frame, when much time is spent, it becomes hnpossible therefore, to 
read no data for one frame from an optical disc by within a time [ of one frame ]. 
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[0080]In such a case, the screen outputted now is frozen, and a reproducing output is updated 
when read-out of the data outputted to the next is completed. However, the frieze and updating of 
a screen are performed synchronizmg with a frame signal. That is, the address jump on an optical 
disc is performed synchronizing with a frame signal, and an address jump is performed 
according to the frame pulse after reading all the data from an optical disc. 
[0081]It is inputted into the variable length decoding circuit 5 by the error correction circuit 15 
about the address information on an optical disc, and the separated picture information. Here, 
since it is the same as the digital video playback equipment of a conventional example about 
operation of the variable length decoding circuit 5 and the IDCT circuit 6, those explanation is 
omitted. 

[0082]Here, the frame memory 16 is constituted by the frame memory for two frames, records 
the video signal inputted by the block unit of 8 pixels x eight lines by one frame, and outputs it 
per line. In this case, the change of the frame memory which records picture mformation, and the 
frame memory 16 to read is performed synchronizing with a frame signal. However, when read- 
out of the picture information for one screen from an optical disc is not completed to within a 
time [ of one frame ], the change of the frame memory 16 is stopped. Therefore, the screen 
outputted now will be frozen until the data for one screen is recorded. 
[0083]The selection circuitry 1 1 chooses from the memory circuit 9 the picture information 
outputted synchronizing with a frame signal at the time of ordinary reproduction, and outputs it 
to the output terminal 12. On the other hand, at the time of fast reproduction, the output of the 
memory circuit 9 chooses the picture information by which filtering was carried out in the 
postfilter circuit 10, and it outputs from the output terminal 12. 

[0084]Here, when a digital video signal is coded at the rate of 5 or less Mbps, block distortion 
occurs in the reproduced image. In tiie case of ordinary reproduction, this block distortion cannot 
check on vision, but when a screen is frozen, block distortion can check it clearly. Therefore, 
when a reproducing output is frozen at the time of fast reproduction, the block distortion of a 
reproduced image is known clearly. 

[0085]For this reason, the block distortion of a reproduced image is reduced by givmg a low pass 
filter per 1 screen by the postfilter circuit 10 at the time of fast reproduction. In this case, 
although the resolution of a reproduced image falls with a low pass filter, it is not more 
subjectively [ than the reproduced hnage with which unnatural block distortion is conspicuous ] 
more unsightly than the picture to which resolution fell as a reproduced image at the time of fast 
reproduction. That is, the fast reproduction in which block distortion is not conspicuous is 
realizable by giving a postfilter per screen to the reproduced image at the time of fast 
reproduction. Here, since it is the same as working example 1 about operation of the postfilter 
circuit 10, the explanation is omitted. 

[0086]Although picture information was read per frame from the archive medium 1 in above- 
mentioned working example 3 at the time of fast reproduction. It is not necessary to be 
necessarily an one-frame unit for example, as shown in drawing 13 . one screen is divided into 
five area of the area 1-5, and it begins to read one area at a tune, and may be made to decode 
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from one frame. In this case, the picture mformation of the field of the area 1 is read from the 1st 
frame, the picture mformation of the field of the area 2 is read from the 2nd frame, each picture 
information of the field of the area 3, 4, and 5 is read from 3 and the 4 or 5th frame like the 
following, respectively, and the data for one screen is compounded. However, five frames 
outputted do not necessarily need to be continuation frames, and may be several frame intervals. 
[0087]Although the data for fast reproduction is separated from the data for ordinary 
reproduction and not being recorded on an optical disc in above-mentioned working example 3, 
The same effect is done so also in the system which records the low-pass ingredient of a DCT 
coefficient on the data and another area for ordinary reproduction on a disk as data for fast 
reproduction as shown in working example 2. 

[0088]Although explained in above-mentioned working example 3 that the archive medium 1 is 
an optical disc, it is not necessary to be necessarily an optical disc, and recording media, such as 
magnetic tape, may be used. 
[0089] 

[Effect of the Invention] Since according to the digital video signal playback equipment 
concerning the invention of Claim 1 a postftiter is given per screen and the reproduced image is 
outputted, after reading and decoding only some fields or the picture information of a frame at 
the time of special reproduction. Block distortion cannot be easily conspicuous when a screen is 
frozen especially at the time of special reproduction. 

[0090]Since according to the digital video signal playback equipment concerning the invention 
of Claim 2 a postfilter is given per screen and it outputs as a reproduced image after reading and 
decoding only the picture information of I picture at the time of special reproduction, block 
distortion caimot be easily conspicuous when a screen is frozen especially at the time of special 
reproduction. 

[0091] After according to the digital video signal playback equipment concerning the invention of 
Claim 3 reading only the data for special reproduction from area different from the data for 
ordinary reproduction and decoding it at the time of special reproduction. Since a postfilter is 
given per screen and it outputs as a reproduced image, block distortion of a special reproduction 
picture cannot be easily conspicuous. 

[0092]After according to the digital video signal playback equipment concerning the invention of 
Claim 4 reading a part of I picture of the picture information from area different from the data for 
ordinary reproduction as data for special reproduction and decoding it at the time of special 
reproduction, Since a postfilter is given per screen and it outputs as a reproduced image, block 
distortion of a special reproduction picture cannot be easily conspicuous. 
[0093]Since according to the digital video signal playback equipment concerning the invention 
of Claim 5 a postfilter is given per screen and it outputs as a reproduced image after reading and 
decoding a part of picture information at the time of special reproduction, block distortion cannot 
be easily conspicuous when a screen is frozen especially at the time of special reproduction. 
[0094]according to the digital video signal playback equipment concerning the invention of 
Claim 6 ~ the data for [ time of special reproduction ] special reproduction - Elian different 
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from the data for ordinary reproduction, after carrying out reading appearance clitteringly and 
decoding, Since a postfilter is given per screen and it outputs as a reproduced image, block 
distortion of a special reproduction picture cannot be easily conspicuous. 

TECHNICAL FIELD 

[Industrial Application]This invention relates to the digital video signal playback equipment 
which plays the coded digital video signal which is recorded on archive media, such as an optical 
disc and magnetic tape. 

PRIOR ART 



[Description of the Prior Art]There is a hybrid coding method which combined prediction codmg 
between pictures using motion compensation prediction as one of the low bit rate coding 
methods in the case of coding a video signal and the conversion coding within a picture. 
Drawing 14 is a block circuit diagram showing an example of the conventional digital video 
signal playback equipment constituted accordmg to ISO-IEC/JTC1/SC29AVG1 1 
MPEG92/N0245 Test Model 2 of CCITT. In this conventional example, the video signal coded 
by this hybrid coding method is recorded also on the archive media 1, such as an optical disc and 
magnetic tape. 

[0003]In drawing 14. the video signal currently recorded on the archive medium 1 is read one by 
one by the information detecting ckcuit 2, and is inputted into the error correction circuit 3. The 
output of the error correction circuit 3 is inputted into the control circuit 4, and controls the 
information detecting circuit 2 by the control circuit 4. On the other hand, the output of the error 
correction circuit 3 is inputted also into the variable length decoding circuit 5, a reverse discrete 
cosine transform is given in the IDCT circuit 6, and the output is given as the 1st input to the 
adding machine 8. The output of the error correction circuit 3 is mputted also into the prediction 
data decoder circuit 7, and the output of the prediction data decoder ckcuit 7 is given as the 2nd 
input to the adding machine 8. The added result in the adding machine 8 is outputted from the 
output termmal 12 via the memory circuit 9. 

[0004] Drawing 15 is a block diagram showing the codmg equipment for coding a digital video 
signal. The digital video signal reproduced in conventional digital video signal playback 
equipment is recorded on the archive medium 1 as codmg data by the system as shown in 
drawing 15 . In drawing 15. the digital video signal inputted from the input terminal 80 is first 
inputted into the memory circuit 81. The video signal 92a outputted from the memory circuit 81 
is given as the 1st input to the subtractor 82, and the 2nd mput to the motion compensation 
prediction ckcuit 90. The output of the subtractor 82 is inputted into the quantization circuit 84 
via DOT cu-cuit 83. The output of the quantization circuit 84 is inputted into the error correction 
circuit 86 via the variable-length-coding curcuit 85. Digital modulation is given by the 
modulation circuit 91 and the output of the error correction circuit 86 is recorded on the archive 
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medium 1 as picture information by which high efficiency coding was carried out using motion 
compensation prediction and DCT (discrete cosine transform). 

[0005]On the other hand, the output of the quantization circuit 84 is inputted also into the IDCT 
circuit 88 via the inverse quantizing circuit 87. The output of the IDCT ckcuit 88 is given as the 
1st input to the adding machine 89. The picture information 93a which is an added result of the 
adding machine 89 is given as the 1st input to the motion compensation prediction circuit 90. 
The estimated image information 94a which is an output of the motion compensation prediction 
circuit 90 is given as the 2nd input to the adding machine 89, and the 2nd input to the subtractor 
82. 

[0006] Drawing 16 is a block circuit diagram showing an example of the motion compensation 
prediction circuit 90 in the coding equipment of a digital video signal. In a figure, the video 
signal 92a of the memory circuit 81 is given to the input terminal 92, and the picture mformation 
93a fi:om the adding machine 89 is given to the input termmal 93, respectively. The picture 
information 93a inputted firom the input terminal 93 is inputted into the fi-ame memory 95 a or the 
frame memory 95b via the change machine 95. The image comparison outputted firom the frame 
memory 95 a is given as the 1st input to the motion vector detection circuit 96a. The video signal 
92a inputted from the input terminal 92 is given to the 2nd input of the motion vector detection 
circuit 96a. The ou^ut of the motion vector detection circuit 96a is inputted into the prediction 
mode selector 97. 

[0007]On the other hand, the image comparison outputted from the fi-ame memory 95b is given 
as the 1st input to the motion vector detection circuit 96b. The video signal 92a inputted fi:om the 
input terminal 92 is given to the 2nd input of the motion vector detection circuit 96b. The output 
of the motion vector detection circuit 96b is given as tiie 2nd input to the prediction mode 
selector 97. 

[0008]The video signal 92a inputted from tiie input terminal 92 is given to the 3rd input of the 
prediction mode selector 97. The 1st output of the prediction mode selector 97 is given as tiie 1st 
input to the change machine 98. Zero signal is given to tiie 2nd input of tiie change machine 98. 
As tiie 3rd input to tiie change machine 98, tiie 2nd output of tiie prediction mode selector 97 is 
given. The output of tiie change machine 98 is outputted from tiie output terminal 94 as tiie 
estimated image information 94a. 

[0009]Next, the encoding operation in the coding equipment of the digital video signal of 
drawing 15 is explained. First, an outiine is explained about the video signal part by which 
prediction coding between pictures is carried out among the video signals recorded by the hybrid 
coding method which combined prediction coding between pictures using motion compensation 
prediction, and the conversion coding within a picture. 

[0010] Drawing 17 is a key map showmg the motion compensation prediction in a coding video 
signal method. Drawing 18 is a key map showing operation of the memory circuit 81 in a coding 
video signal method. 

[001 l]The coded image from which each of a series of picture information was changed in the 
pictiire in drawing 17 . (It is hereafter called I picture.) It is divided into tiie pictiire information of 
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three types of I, uni-directional prediction-coding picture (henceforth P picture) PI - P4, and 
both-directions prediction-coding picture (henceforth B picture) Bi - Bio. For example, when the 
picture of one sheet is made into I picture at N sheets and one sheet considers it as P picture or I 
picture at M sheets, n and m as an integer and 1 <=m<=N/M, (Nxn+M) As for the picture of eye 
watch, the picture (m!^l) of I picture and eye watch (Nxn+Mxm) makes B picture the picture of 
P picture and eye watch (Nxn+Mxm+1) (Nxn+Mxm+M-1) to eye watch. At this time, from the 
picture (Nxn+N) of eye watch (Nxn+1) to the picture of eye watch is collectively called GOP 
(Group of Pictures). 

[0012]Here, GOP in N= 15 and M= 3 is shown in drawing 17 . In a figure, I picture does not 
perform prediction between pictures, but performs only conversion coding within a picture. P 
picture performs prediction from last I picture or P picture. For example, although the 6th picture 
is P picture among a figure, this performs prediction from 3rd I picture. 9th P picture is predicted 
from 6th P picture among a figure. B picture is predicted from I picture or P picture of just before 
and an immediately after. For example, the 4th and 5th B picture will be predicted from the both 
sides of 3rd I picture and 6th P picture among a figure. Therefore, the 4th and the 5th picture are 
coded after coding the 6th picture information. 

[0013] Drawing 15 is coding equipment for coding the digital video signal of such a hybrid 
coding method, and the digital video signal inputted from the input terminal 1 is mputted into the 
memory circuit 81. In the memory circuit 81, picture information is rearranged into encoding 
order and outputted. That is, since 1st B picture is coded after 3rd I picture in dravvdng 17 as 
stated previously, picture information is rearranged here. 

[0014]Operation of rearrangement of the picture information in such a memory circuit 81 is 
shown in drawing 18 . The image sequence inputted like drawing 1 8 (a) is outputted in order of 
drawing 18 (b). In order that the video signal 92a outputted from the memory circuit 81 may 
drop the relative redundancy of a time base direction, after difference is taken between picture 
information v^th the estimated image information 94a outputted from the motion compensation 
prediction circuit 90 with the subtractor 82, DCT is given to space shaft orientations in DCT 
circuit 83. It is quantized in the quantization circuit 84 and the coefficient (DCT coefficient) of 
the picture information by which DCT transformation was carried out is fiirther inputted into the 
variable-length-coding circuit 85. In the variable-length-coding circuit 85, variable length coding 
of the quantized DCT coefficient and the motion vector information is carried out, header 
information, such as address information, is added, and it is inputted into the error correction 
circuit 86. 

[0015]In the error correction circuit 86, error correction processing is performed to the picture 
information inputted, and it outputs to the modulation circuit 91. In the modulation circuit 91, 
digital modulation of the picture information is carried out, and it records on the archive media 1, 
such as an optical disc. 

[0016]On the other hand, after inverse quantization of the conversion factor quantized by the 
quantization circuit 84 is carried out in the inverse quantizing circuit 87 and IDCT is given 
furfher in the IDC circuit 88, it is added with the estimated image information 94a with the 
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adding machine 89, and the picture information 93a of a decoded image is called for. This 
picture information 93 a is inputted into the motion compensation prediction circuit 90 for coding 
of the following picture. 

[0017]Next, operation of the motion compensation prediction circuit 90 is explained according to 
each block of drawing 16 . In the motion compensation prediction circuit 90, motion 
compensation prediction of the video signal 92a outputted from the memory circuit 81 is carried 
out using the picture information of two image comparisons memorized by the frame memory 
95a and the frame memory 95b, and the estimated image information 94a is outputted. 
[001 8]First, when the picture information 93a which was coded as mentioned above and decoded 
is I picture or P picture, this picture information 93a is memorized by tiie frame memory 95a or 
the frame memory 95b for coding of the following image. The change machine 95 is changed so 
that the direction previously updated in time among the frame memory 95a and the frame 
memory 95b may be chosen at this time. When the decoded picture information 93a is B picture, 
the writing to the frame memory 95a and the frame memory 95b is not performed. 
[0019]When the 1st of drawms 17 and 2nd B picture are coded by such change, for example, 0th 
P picture and 3rd I picture are memorized by the frame memory 95a and the frame memory 95b, 
respectively. 

Then, if 6th P picture is coded and decoded, the frame memory 95a will be rewritten by the 
decoded image of 6th P picture. 

[0020]Therefore, when the following 4th and 5th B picture are coded, 6th P picture and 3rd I 
picture are memorized by the above-mentioned frame memory 95a, respectively. If 9th P picture 
is coded and decoded, the frame memory 95b wUl be rewritten by the decoded image of 9th P 
picture. Therefore, when the 7th and 8th B picture are coded, 6th P picture and 9th P picture are 
memorized by the above-mentioned frame memory 95b, respectively. 

[0021]If the video signal 92a outputted from the memory circuit 81 is inputted into the motion 
compensation prediction circuit 90, based on the image comparison memorized by the frame 
memories 95a and 95b, the two motion vector detection circuits 96a and 96b will detect a motion 
vector, and will output a motion-compensation-prediction picture, respectively. Namely, divide 
the video signal 92a into two or more image blocks, and about each image block. While choosing 
the image block tiiat prediction distortion becomes small most in an image comparison and 
outputting the relative location of that image block as a motion vector, it is outputting from the 
output terminal 94 by making this image block into a motion-compensation-prediction picture. 
[0022] On the other hand, among two motion-compensation-prediction pictures outputted from 
the motion vector detection circuits 96a and 96b, and these average pictures, prediction distortion 
chooses the smallest thing and outputs the prediction mode selector 97 as an estimated image. If 
the video signal 92a is not a thing about B picture at this time, the motion-compensation- 
prediction picture equivalent to the image comparison inputted previously in time will always be 
chosen, and will be outputted from the output terminal 94. 

[0023]In the prediction mode selector 97, picture information with the sufficient encoding 
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efficiency among the formation of a picture inner code which does not predict, and prediction 
coding between pictures by the selected estimated image is chosen. Picture inner code-ization 
will be chosen whenever the video signal 92a is I picture at this time. When the signal which 
shows the picture inner code-ized mode when picture inner code-ization is chosen is outputted as 
prediction mode and prediction coding between pictures is chosen, the signal which shows the 
selected estimated image is oulputted as prediction mode. The change machine 98 outputs the 
estimated image which it will output zero signal if the prediction mode outputted from the 
prediction mode selector 97 is the picture inner code-ized mode, otherwise, is outputted from the 
prediction mode selector 97. 

[0024]From the above thing, since the motion compensation prediction circuit 90 always outputs 
zero signal as the estimated image information 94a when the video signal 92a outputted from the 
memory circuit 81 is I picture, conversion coding withm a picture is carried out [ not performing 
prediction between pictures ] about the picture information of I picture, the time of the video 
signal 92a outputted from the memory circuit 81 bemg 6th P picture of drawing 17, for example - 
- the motion compensation prediction circuit 90 - the 3rd of drawing 17 - 1 picture lost-motion 
compensation prediction is carried out, and the estunated image information 94a is outputted. the 
time of the video signal 92a outputted from the memory circuit 81 being 4th B picture of 
drawing 17 . for example ~ the motion compensation prediction circuit 90 ~ 3rd I picture of 
drawing 17 . and the 6th ~ P picture lost-motion compensation prediction is carried out, and the 
estimated image information 94a is outputted. 

[0025]Next, operation of the digital video signal playback equipment constituted like drawing 14 
is explained. It is read to the mformation detecting circuit 2, digital demodulation etc. are 
performed, and the picture information recorded on the archive media 1, such as an optical disc, 
is outputted to the error correction circuit 3. In the error correction circuit 3, error correction 
processing of the digital video signal inputted is carried out, and it separates into picture 
information and motion vector information, and address information. And address information is 
outputted to tiie conti-ol ckcuit 4. In the control circuit 4, according to tiie inputted address 
information, the position of the optical head of tiie information detecting circuit 2 is checked, and 
the control signal for jumping an optical head in the position m which tiie data read to the next is 
stored is generated. 

[0026]Here, in the case of ordinary reproduction, after making the pomt which starts playback 
jump an optical head, it confrols by the control circuit 4 to read continuously the data currently 
recorded on tiie optical disc. On the otiier hand, in tiie case of fast reproduction, there is tiie 
method of reading only for example, I picture and reproducing. In this case, in the control circuit 
4, the optical head of the information detecting circuit 2 is conti-oUed, an address jump is carried 
out at the head of I pictiire, and if read-out of the picture information of I picture is completed, 
the operation jumped at tiie head of tiie following I picture will be repeated. 
[0027]However, in order to search tiie start address of the case where there is much amount of 
information of I picture, or I picture, when much time is spent, no I pictiores can be read from 
archive media, such as an optical disc, by within a time [ of one frame ]. In such a case, tiie 
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screen outputted now is frozen, and a reproducing output is updated when read-out of the picture 
information of the following I picture is completed. 

[0028]On the other hand, the picture information separated by the error correction circuit 3 is 
changed into fixed length data from variable length data by the variable length decoding circuit 
5, inverse quantization is further carried out, IDCT is given by the IDCT circuit 6 and it is 
supplied as the 1st input to the adding machine 8. On the other hand, in the prediction data 
decoder circuit 7, an estimated image is decoded according to the motion vector information 
outputted from the error correction circuit 3, and this is given as the 2nd input to the adding 
machine 8. 

[0029]In this case, the prediction data decoder circuit 7 is provided with the frame memory 
which memorizes the picture information of I picture decoded by the adding machine 8 like the 
motion compensation prediction circuit 90, and P picture. 

At the time of the input of P picture and B picture, an estimated image is reproduced from I 
picture which is applicable according to motion vector information, and P picture, and it is 
outputting to the adding machine 8. 

About the updating method of the image comparison information on the time of the input of I 
picture and P picture, since it is the same as the case of the coding equipment of drawing 15, 
explanation is omitted. 

[0030]In the adding machine 8, the output of the prediction data decoder circuit 7 and the output 
of the IDCT circuit 6 are added, and this added result is outputted to the memory circuit 9. 
Accordmg to the order to code as shown in drawing 18 at the time of coding, the video signal 
inputted continuously in time is rearranged per frame as aheady explained. For this reason, in the 
memory circuit 9, the picture information of a frame unit inputted in the order shown in drawing 
18 (b) is rearranged in order of drawing 18 (a\ and it outputs from the output terminal 12 as 
picture information which continues in time. However, when reproducing only I picture at the 
time of fast reproduction, in the memory circuit 9, the data list substitute by a picture unit is not 
performed. 

EFFECT OF THE INVENTION 

[Effect of the Invention] Since according to the digital video signal playback equipment 
concerning the invention of Claim 1 a postfiher is given per screen and the reproduced image is 
outputted, after reading and decoding only some fields or the picture infonnation of a frame at 
the time of special reproduction. Block distortion cannot be easily conspicuous when a screen is 
frozen especially at the time of special reproduction. 

[0090] Since according to the digital video signal playback equipment concerning the invention 
of Claim 2 a postfiher is given per screen and it outputs as a reproduced image after reading and 
decoding only the picture information of I picture at the time of special reproduction, block 
distortion cannot be easily conspicuous when a screen is frozen especially at the time of special 
reproduction. 

[0091]After according to the digital video signal playback equipment concerning the invention of 
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Claim 3 reading only the data for special reproduction from area different from the data for 
ordinary reproduction and decoding it at the time of special reproduction. Since a postfilter is 
given per screen and it outputs as a reproduced image, block distortion of a special reproduction 
picture cannot be easily conspicuous. 

[0092]After according to the digital video signal playback equipment concerning the invention of 
Claim 4 reading a part of I picture of the picture information from area different from the data for 
ordinary reproduction as data for special reproduction and decoding it at the time of special 
reproduction. Since a postfilter is given per screen and it outputs as a reproduced image, block 
distortion of a special reproduction picture cannot be easily conspicuous. 
[0093] Since according to the digital video signal playback equipment concerning the invention 
of Claim 5 a postfilter is given per screen and it outputs as a reproduced image after reading and 
decoding a part of picture information at the time of special reproduction, block distortion caimot 
be easily conspicuous when a screen is frozen especially at the time of special reproduction. 
[0094]according to the digital video signal playback equipment concerning the invention of 
Claim 6 -- the data for [ time of special reproduction ] special reproduction - Elian different 
from the data for ordinary reproduction, after carrying out reading appearance clitteringly and 
decoding, Since a postfilter is given per screen and it outputs as a reproduced image, block 
distortion of a special reproduction picture cannot be easily conspicuous. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Conventional digital video signal playback equipment 
is constituted as mentioned above, and when performing fast reproduction using I picture, after it 
detects the head part of GOP from on the bit stream currently recorded on archive media, such as 
an optical disc, it will read the data of I picture. For this reason, when the data volume of I 
picture became very large, or when much time is requfred in order to search the head part of 
GOP, a reproducing output is frozen until it reads all picture information from archive media, 
such as an optical disc. However, when the reproduced image coded with the low rate was 
frozen, there was a problem that distortion between two or more image blocks which constitute 
one screen was conspicuous. 

[0032]ft aims at obtaining the digital video signal playback equipment with which block 
distortion is not conspicuous at the time of special reproduction, this invention having been made 
for the purpose of canceling the above problems, and applying a postfilter to a reproduced image 
at the time of special reproduction. 

MEANS 



[Means for Solving the Problem]Digital video signal playback equipment which this invention 
requires for an invention of Claim 1, A digital video signal recorded as picture information by 
which high efficiency coding was carried out using motion compensation prediction and DCT is 
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read from on an archive medium, and digital video signal playback equipment v^hich reproduces 
an image is characterized by comprising the following: 

A decoding means which decodes some the fields or fi-ames of said picture information firom on 
said archive medium at liie time of special reproduction of an image. 

A filter means which gives a postfilter per screen to a digital video signal read by said decoding 
means. 

[0034]Digital video signal playback equipment concerning an invention of Claim 2 decodes only 
a coded image (henceforth I picture) changed from on said archive medium in an image of said 
picture information in said decoding means. 

[0035]Digital video signal playback equipment which this invention requires for an invention of 
Claim 3, As data for special reproduction, a part of picture information by which high efficiency 
coding was carried out using motion compensation prediction and DCT, A digital video signal 
recorded on area different fi-om data used only at the time of ordinary reproduction is read fi*om 
on an archive medium, and digital video signal playback equipment which reproduces an image 
is characterized by comprising the following: 

A decoding means which decodes only data for said special reproduction from on said archive 
medium at the time of special reproduction of an image. 

A filter means which gives a postfilter per screen to a special reproduction picture read firom said 
decoding means. 

[0036]Digital video signal playback equipment concerning an invention of Claim 4 is recorded 
on said archive medium as data for special reproduction in a part of I picture of said picture 
information. 

[0037]Digital video signal playback equipment which this invention requires for an invention of 
Claim 5 reads a digital video signal recorded as picture information by which high efficiency 
coding was carried out using orthogonal transformation fi^om on an archive medium, and is 
characterized by that digital video signal playback equipment which reproduces an image 
comprises the following. 

A decoding means which decodes said a part of digital video signal firom on said archive medium 
at the time of special reproduction of an image. 

A filter means which gives a postfilter per screen to a digital video signal decoded by said 
decoding means. 

[0038]Digital video signal playback equipment which this invention requires for an invention of 
Clahn 6, As data for special reproduction, a part of picture information by which high efficiency 
coding was carried out using orthogonal transformation, A digital video signal recorded on area 
different firom data used only at the time of ordinary reproduction is read from on an archive 
medium, and digital video signal playback equipment which reproduces an image is 
characterized by comprising the following: 
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A decoding means which decodes only data for said special reproduction from on said archive 
medium at the time of special reproduction of an image. 

A filter means which gives a postfilter per screen to a special reproduction image decoded by 
said decoding means. 



OPERATION 



[Function]In the digital video signal playback equipment concerning the invention of Claim 1 . 
After reading and decoding some fields or the picture information of a frame at the time of 
special reproduction from the archive medium on which the picture information by which high 
efficiency coding was carried out using motion compensation prediction and DCT was recorded, 
a postfilter is given per screen, Since it outputs as a reproduced image, block distortion cannot be 
easily conspicuous when a special reproduction picture is firozen. 

[0040]In the digital video signal playback equipment concerning the invention of Claim 2. Since 
the postfilter was given per screen after reading and decoding only the picture information of I 
picture at the time of special reproduction fi-om the archive medium on which the picture 
information by which high efficiency coding was carried out to motion compensation prediction 
using DCT was recorded, block distortion cannot be easily conspicuous when a special 
reproduction image is frozen. 

[0041]In the digital video signal playback equipment conceming the invention of Claim 3. From 
the archive medium on which the data for special reproduction by which high efficiency coding 
was carried out using motion compensation prediction and DCT was recorded, Since a postfilter 
is given per screen and it outputs as a reproduced image after reading only the data for special 
reproduction from area diflferent from the data for ordinary reproduction and decoding it at the 
time of special reproduction, block distortion of a special reproduction image cannot be easily 
conspicuous. 

[0042]In the digital video signal playback equipment conceming the invention of Claim 4. Since 
a part of I picture of the picture information is recorded as data for special reproduction on the 
archive medium, After reading a part of I picture of the picture information from area different 
from the data for ordinary reproduction as data for special reproduction and decoding it at the 
time of special reproduction, a postfilter is given per screen and it can output as a reproduced 
image. 

[0043]In the digital video signal playback equipment conceming the invention of Claim 5. Since 
a postfilter is given per screen and it outputs as a reproduced image, after reading and decoding a 
part of picture iaformation at the time of special reproduction from the archive medium on which 
the picture information by which high efficiency coding was carried out using orthogonal 
transformation was recorded, Block distortion etc. cannot be easily conspicuous when a special 
reproduction picture is frozen. 

[0044] According to the digital video signal playback equipment conceming the invention of 
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Claim 6, from the archive medium on which the data for special reproduction by which high 
efficiency coding was carried out using orthogonal transformation was recorded, the data for [ 
time of special reproduction ] special reproduction - Elian different from the data for ordinary 
reproduction - since a postfilter is given per screen and it outputs as a reproduced image after 
carrying out reading appearance clitteringly and decoding, block distortion of a special 
reproduction image cannot be easily conspicuous. 

EXAMPLE 



[Example] 

Below working example 1. describes working example 1 of this invention with reference to the 
attached Drawings. Drawing 1 is a block diagram showing the composition of the digital video 
signal playback equipment of working example 1 of this invention. In drawing 1 , identical codes 
are attached about the portion the same as that of the conventional device of drawing 14, or 
considerable. The picture information currently recorded on the archive medium 1 is read by the 
information detecting circuit 2, carries out digital demodulation and is outputted to the error 
correction circuit 3. In the error correction circuit 3, error correction processing is performed per 
output of the information detecting circuit 2, and address information is outputted to the control 
circuit 4. According to the address information inputted, the information detecting circuit 2 is 
controlled by the control circuit 4. On the other hand, the output of the error correction circuit 3 
is inputted also into the variable length decoding circuit 5, and is given as the 1st input to the 
adding machine 8 via the IDCT circuit 6. The motion vector information outputted from the error 
correction circuit 3 is inputted into the prediction data decoder circuit 7, and the output of the 
prediction data decoder circuit 7 is given as the 2nd input to the adding machine 8, The output of 
the adding machine 8 is inputted into the postfilter 10 and the selection circuitry 1 1 via the 
memory circuit 9. In the selection circuitry 1 1 , either the output of the memory circuit 9 or 
output of the postfilter 10 is chosen, and it outputs from the output terminal 12. 
[0046]Next, operation of the digital video signal playback equipment of working example 1 is 
explained. Drawing 2 is a key map for explaining the data array on the archive medium 1 in 
working example 1. This archive medium 1 is recording media, such as an optical disc. Motion 
compensation prediction of the digital video signal is carried out to the archive medium 1 here, 
DCT performs frequency conversion, the prediction error is quantized, and the video signal to 
which the address information in an error correcting code and GOP units was added is recorded 
to the picture information by which high efficiency coding was carried out by performing 
variable-length-coding processing. However, about a highly efficient encoding method, it is the 
same as the hybrid coding method (drawingJl) explained by the conventional example. Then, 
on the archive medium 1, although the detailed explanation is omitted, as shown in drawing 2, 
picture information is recorded by GOP units. The address information in GOP units, etc. are 
recorded on the header information in the head part of GOP of drawing 2 , and picture 
information is recorded on it in the picture information of I picture below in the tum rearranged 
into the head as shown in draAving 18 (b). 
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[0047]It is read by the information detecting circuit 2, digital demodulation etc. are performed, 
and the picture information recorded on the archive media 1, such as an optical disc, is outputted 
to the error correction circuit 3. In the error correction circuit 3, error correction processing of the 
digital data to which it restored is carried out, and it separates into the address information, 
picture information, and motion vector information in GOP units. In the control circuit 4, 
according to the address information in the GOP units inputted, the position of the optical head 
of the information detecting circuit 2 is checked, and the control signal for jumping an optical 
head to the information detecting circuit 2 in the position in which the picture information read to 
the next is stored is generated. 

[0048]In the case of ordinary reproduction, after making the point which starts playback jump an 
optical head, it controls by this control circuit 4 to read continuously the picture information 
currently recorded on the optical disc. On the other hand, it plays by reading only the picture 
information of I picture currently recorded on the head of GOP as shown in drawing 2 from an 
optical disc in the case of fast reproduction. Then, in the above-mentioned control circuit 4, the 
optical head of the information detecting circuit 2 is controlled, first, an address jump is carried 
out, the picture information about I picture is read to the head of GOP, and if it is completed, 
operation which is jumped at the head of the next GOP will be repeated. 
[0049]Here, if all the picture information about I picture can be read to within a time [ of one 
frame ] when GOP is constituted considering the picture information of 15 frames as a unit, as 
shown in drawing 17. 15X fast reproduction is realizable. However, since the code amount of a 
video signal is controlled by GOP units, the amount of information of I picture is not constant, 
and it changes for every GOP. When reading the video signal recorded there from an optical disc 
etc., latency speed for an optical head to move to the point of the purpose on an optical disc 
arises. In order to search the start address of the case where there is much amount of information 
of I picture, or I picture, when much time is spent, it becomes impossible therefore, to read the 
video signal about all the I pictures from an optical disc by within a time [ of one frame ]. 
[0050]In such a case, the screen outputted now is frozen until read-out of the picture information 
of I picture from the archive medium 1 under present execution is completed. However, the 
frieze and updating of a screen are performed synchronizing with a frame signal. That is, the 
address jump to the head of the next GOP is performed synchronizing with a frame signal, and 
an address jump is performed according to the frame pulse after reading all the I pictures from an 
optical disc. 

[0051]The motion vector information separated by the error correction circuit 3 is inputted into 
the prediction data decoder circuit 7, and is inputted into the variable length decoding circuit 5 
about picture information. Here, since it is the same as the digital video signal playback 
equipment of a conventional example about operation of the variable length decoding circuit 5, 
the IDCT circuit 6, the prediction data decoder circuit 7, and the adding machine 8, those 
explanation is omitted. 

[0052]In the memory circxiit 9, the video signal of a picture inputted by a block unit is outputted 
per line synchronizing with a frame signal. However, rearrangement in a frame unit is performed 
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according to the order which codes the video signal which continues in time at the time of coding 
as shown in drawing 18 . For this reason, in the memory circuit 9, the picture mformation 
inputted in the order shown in drawing 18 (b) as an output of the adding machine 8 is rearranged 
so that the order of drawing 18 (a\ i.e., picture information, may continue in time, and it is 
outputted from the output terminal 12. However, in order to reproduce only I picture at the time 
of fast reproduction, picture information in a picture unit is not rearranged by the memory circuit 
9. 

[0053]Therefore, the picture information of I picture outputted from the adding machine 8 at the 
time of fast reproduction is recorded on the frame memory in the memory circuit 9 per frame, 
and it outputs as picture information in sync with a frame signal. That is, the change of the frame 
memory which records picture information, and the frame memory to read is performed 
synchronizing with a frame signal. However, when read-out of I picture from an optical disc is 
not completed to within a time [ of one frame ], the change of the frame memory of memory 
circuit 9 inside is stopped. In this way, the screen outputted now can be frozen until the picture 
information of all the I pictures is recorded on the memory circuit 9. The selection circuitry 1 1 
chooses from the memory circuit 9 the picture information outputted synchronizing with a frame 
signal at the time of ordinary reproduction, and outputs it to the output terminal 12. On the other 
hand, at the time of fast reproduction, the output of the memory circuit 9 chooses the picture 
information by which filtering was carried out in the postfilter curcuit 10, and it outputs from the 
output terminal 12. 

[0054]Here, when a digital video signal is coded at the rate of 5 or less Mbps, block distortion 
occurs in the reproduced image. Although it cannot check on vision from the image by which 
ordinary reproduction was carried out, when a screen is frozen, block distortion can check this 
block distortion clearly. Therefore, when I picture is frozen at the time of fast reproduction and it 
reproduces, the block distortion of a reproduced image is known clearly. For this reason, the 
block distortion of a reproduced image is reduced by giving a low pass filter per 1 screen by the 
postfilter circuit 10 at the time of fast reproduction. In this case, although the resolution of a 
reproduced image falls with a low pass filter, it is common for the reproduced image with which 
unnatural block distortion is conspicuous to be subjectively more unsightly than the picture to 
which resolution fell as a reproduced image at the time of fast reproduction. That is, the fast 
reproduction in which block distortion is not conspicuous is realizable by giving a postfilter per 
screen to the reproduced image at the time of fast reproduction. 

[0Q55] Drawing 3 is a block diagram showing an example of this postfilter circuit 10. As shovm 
here, the postfilter circuit 10 has given LPF to the perpendicular direction actually by vertical 
LPF32, after giving horizontal LPF by level LPF3 1 to the picture information inputted per line. 
Drawing 4 is a figure showing the frequency characteristic of the postfilter circuit 10 in working 
example 1. A multiplication coefficient is constituted by the multiplier of AO = 0.6035 13641 Al 
= 0.25530132A2 =-0.05175682 A3 =-0.00530132 as this postfilter circuit 10 is shown in 
drawing 5 and drawing 6. The FIR filter of seven taps with the frequency characteristic shown in 
drawing 4 is used. 
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[0056]If level LPF3 1 is constituted as LPF of seven taps, it comes to be shown in drawing 5. 
That is, in drawing 5 , the picture information inputted by six steps of flip-flop (FF)41-46 by 
which subordinate connection was carried out is delayed. And the picture information to which a 
multiplication coefficient becomes the same is added by the adding machines 47-49, 
respectively, and carries out the multiplication of the output of these adding machines 47-49, and 
the output of FF43 to a predetermined multiplication coefficient with the multipliers 50-53, The 
horizontal filter of seven taps is constituted by adding the result with the adding machine 54. 
Vertical LPF32 can be constituted as shown in drawing 6 . That is, picture information is being 
delayed to the perpendicular direction by the six line memories 61-66. The picture information to 
which a multiplication coefficient becomes the same is added by the adding machines 67-69, 
respectively, and carries out the multiplication of the output of these adding machines 67-69, and 
the output of the line memory 63 to a predetermined multiplication coefficient with the 
multipliers 70-73, The vertical filter of seven taps is constituted by adding the result with the 
adding machine 74. 

[0057]The address jump was carried out at the picture information of I picture currently recorded 
on the head of GOP at the time of fast reproduction, in above-mentioned working example, after 
read-out of I picture is completed, it has jumped to I picture of the next GOP, but the address 
jump to the next GOP may be performed per fixed time. That is, the picture information of I 
picture is read from the archive media 1, such as an optical disc, within the fixed time decided 
beforehand, and even if read-out of I picture is not completed in fixed time, an address jump is 
performed at the head of the next GOP. For this reason, only the picture information of the area 
which was able to be read firom the archive medium 1 as shown m drawing 7 is updated, and a 
fast reproduction picture is reproduced. In this case, the boundary of the portion updated by the 
postfilter circuit 10 in the screen and the area which is not updated can be made not conspicuous. 
[0058]Although the archive medium 1 was used as the optical disc in above-mentioned working 
example, it is not necessary to be necessarily an optical disc. The same effect can be acquired 
also about archive media, such as magnetic tape. Although LPF of seven taps is used as the 
postfilter 10 in above-mentioned working example, it is not necessary to be necessarily seven 
taps, and LPF can consist of arbitrary tap numbers. 

[0059]Furthermore, in above-mentioned working example, although the picture mformation of 
the postfilter circuit 10 was chosen only at the time of fast reproduction, the postfilter circuit 10 
can be used also at the times of other special reproduction, such as the time of slow reproduction 
and still playback, and block distortion can be reduced. When being outputted without freezing a 
reproduction screen also in the time of fast reproduction, the block distortion of a reproduced 
image stops being conspicuous. The selection circuitry 1 1 may be controlled so that it carries out 
and backlash does not give a postfilter in such a case. 

[0060]moreover ~ above-mentioned working example - special reproduction - every, although 
explained as what reads only I picture of GOP firom a disk and is played. Even when performing 
fast reproduction by reproducing arbitrary pictures, such as P picture, block distortion can be 
similarly reduced using the postfilter circuit 10. It is not necessary to necessarily reproduce all 
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the I pictures from each GOP, and I picture may be reproduced only once per GOP number. 
[0061] Working example 2 of this invention is described for working example 2. Ranking next. In 
the digital video signal playback equipment of working example 2, The data used only at the 
time of ordinary reproduction reads independently the digital video signal separated as data for 
special reproduction from on an archive medium, and he is trying for a part of picture 
information by which high efficiency coding was carried out using motion compensation 
prediction and DCT to reproduce it. 

[0062] Drawing 8 i s a block diagram showing the composition of the digital video signal 
playback equipment in working example 2 of this invention. Li this figure, identical codes are 
attached about the portion the same as that of the device of drawing 1 , or considerable. 13 is an 
error correction circuit, it carries out digital demodulation of the output of the information 
detecting circuit 2 here, performs error correction processing, and outputs it as picture 
information separated into address information, motion vector information, the data for special 
reproduction, and the data for ordinary reproduction from the archive media 1, such as an optical 
disc. 14 is a block data reconstruction circuit, at the time of ordinary reproduction, sets the data 
for special reproduction, and the data used only at the time of ordinary reproduction, and 
reconstructs block data here. 

[0063]Operation of the digital video signal playback equipment constituted in this way is 
explained. A key map for drawing 9 to explain the data array on the archive medium 1 in 
working example 2 and drawing 10 are the key maps for explaining division of a DCT 
coefficient. The archive media 1 are recording media, such as an optical disc. Motion 
compensation prediction of the digital video signal is carried out to the archive medium 1 here, 
DCT performs frequency conversion, the prediction error is quantized, and the video signal to 
which the address information in an error correcting code and GOP units was added is recorded 
to the picture information by which high efficiency coding was carried out by performing 
variable-length-coding processing fiirther. Among picture information, as shown in drawing 10. 
the low-pass portion and the high region portion of each other are separated, and the DCT 
coefficient of I picture is recorded on area where the data for ordinary reproduction is another 
considering the low-pass ingredient as data for special reproduction. In this case, the data for 
ordinary reproduction comprises a low-pass ingredient of I picture, and picture information of P 
picture and B picture. Therefore, in order to reproduce I picture at the time of ordinary 
reproduction, it is necessary to reconstruct the low-pass mgredient and high-frequency 
component which have been recorded on area different, respectively, and to decode the picture 
information of I picture. 

[0064]The low-pass ingredient of I picture means here level and a vertical low-pass ingredient as 
shovra as a field which contains for example, surrounds the important ingredient of picture 
information with the dashed line of drawing 10 . when performing DCT by making 8 pixels x 
eight lines into unit block size. In this case, even if it decodes only using the low-pass ingredient 
shown in drawing 10 . the contents of the image can be grasped enough. For this reason, image 
restoration can be performed only using six signals of the low-pass ingredient surrounded with 
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the dashed Hne of drawing 10 at the time of fast reproduction. If it carries out Uke this, since it is 
small compared with the amount of information of the picture information of the whole I picture, 
the amount of information of the low-pass ingredient of I picture can read all the I pictures by 
within a time [ of one frame ] at the time of fast reproduction. 

[0065]It is read by the information detecting circuit 2, digital demodulation etc. are performed, 
and the picture information recorded on the archive media 1, such as an optical disc, is outputted 
to the error correction circuit 13. In the error correction circuit 13, error correction processing of 
the digital data to which it restored is carried out, and it separates into the picture information for 
ordinary reproduction, the picture information for fast reproduction, motion vector information, 
and the address information in GOP units. In the control circuit 4, according to the address 
information in the GOP imits inputted, the position of the optical head of the information 
detecting circuit 2 is checked, and the control signal for jumping an optical head to the 
information detecting circxiit 2 in the position in which the picture information read to the next is 
stored is generated. 

[0066]In the case of ordinary reproduction, after making the point which starts playback jump an 
optical head, it controls by this control circuit 4 to read continuously the picture information 
currently recorded on the optical disc. On the other hand, in the case of fast reproduction, only 
the data for fast reproduction (low-pass ingredient of I picture) currently recorded on the head of 
GOP as shown in drawing 9 is read from an optical disc, and it plays. Then, in the above- 
mentioned control circuit 4, the optical head of the information detecting circuit 2 is controlled, 
an address jump is carried out, the data for fast reproduction is read to the head of I picture, and 
if it is completed, operation which is jimiped at the head of the next GOP will be repeated. 
[0067]The motion vector information separated by the error correction circuit 13 is inputted into 
the prediction data decoder circuit 7, and is inputted into the block data reconstruction circuit 14 
about the data for ordinary reproduction, and the data for fast reproduction. Since 1 Brock's 
coefficient is divided into the low-pass ingredient and the high-frequency component as shown 
in drawing 10 . it is necessary to compound a low-pass ingredient and a high-frequency 
component by each block unit at the time of ordinary reproduction, and to reconstruct picture 
information about each block of I picture, here. 

[0068]That is, in the block data reconstruction circuit 14, the data for fast reproduction which is a 
low-pass ingredient at the time of ordinary reproduction, and the data for ordinary reproduction 
which is high-frequency components are compounded, and the picture information for 1 Brock is 
reconstructed. On the other hand, at the time of fast reproduction, the picture information for 1 
Brock is compoimded in the block data reconstruction circuit 14 only using the data for fast 
reproduction which is a low-pass ingredient. The output of the block data reconstruction circuit 
14 is inputted into the variable length decoding circuit 5, and is decoded as picture information 
one by one. Here, since it is the same as working example 1 about operation of the variable 
length decoding circuit 5, the IDCT circuit 6, the prediction data decoder circuit 7, the adding 
machine 8, and the memory circuit 9, those explanation is omitted. 

[0069]The selection curcuitry 1 1 chooses from the memory circuit 9 the picture information 
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outputted synchronizing with a frame signal at the time of ordinary reproduction, and outputs it 
to the output terminal 12. On the other hand, at the time of fast reproduction, the output of the 
memory circuit 9 chooses the picture information by which filtering was carried out in the 
postfilter circuit 10, and it outputs fi:om the output terminal 12. 

[0070] When the picture information which coded only the low-pass ingredient of each block as 
data for fast reproduction here lacks the high-firequency component of each block, block 
distortion may occur in the reproduced image. Therefore, the block distortion of a reproduced 
image is clearly known at the time of fast reproduction. For this reason, the block distortion of a 
reproduced image is reduced by giving a low pass filter per 1 screen by the postfilter circuit 10 at 
the time of fast reproduction. 

[0071 ]In this case, although the resolution of a reproduced image falls with a low pass filter, it is 
common for the reproduced image with which unnatural block distortion is conspicuous to be 
subjectively more unsightly than the picture to which resolution fell as a reproduced image at the 
time of fast reproduction. That is, the fast reproduction in which block distortion is not 
conspicuous is realizable by giving a postfilter per screen to the reproduced image at the time of 
fast reproduction. Here, since it is the same as working example 1 about operation of the 
postfilter circuit 1 0, explanation is omitted. 

[0072]Although the block data of I picture is divided into a low-pass ingredient and a high- 
frequency component and it was made to record on another area on an optical disc in above- 
mentioned working example 2, respectively, It may divide into a low-pass ingredient and high- 
firequency component other than the block data of I picture also about the block data of P picture, 
and the data for ordinary reproduction may be recorded on another area by using the former as 
fast reproduction data. 

[0073] Although the block data of I picture was divided into the low-pass ingredient and the high- 
fi-equency component and each was recorded on another area on a disk in above-mentioned 
working example 2, As data for ordinary reproduction, it records without dividing into a low- 
pass ingredient and a high-frequency component, and it may be made to record only the low-pass 
ingredient of I picture on another area as data for special reproduction. If it carries out like this, it 
is not necessary to use the data for special reproduction only at the time of fast reproduction, and 
it does not need to reconstiiict tiie low-pass ingredient and high-firequency component of I 
picture at the time of ordinary reproduction. 

[0074]It explains referring to [ to working example 3. r ank next ] drawing 11 thru/or drawing 13 
for working example 3 of this invention. In working example 3, without using motion 
compensation prediction, the digital video signal recorded as picture information in which high 
efficiency coding was carried out by only DCT is read from on an archive medium, and the 
digital video signal playback equipment which reproduces an image is explained. 
[0075] Drawing 1 1 is a block diagram showing the composition of tiie digital video signal 
playback eqmpment in working example 3 of this invention. In this figure, identical codes are 
attached about tiie portion the same as that of working example 1 of drawing 1, or considerable. 
15 is an error correction circuit and 16 is a frame memory. 
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[0076]Next, operation of this playback equipment is explained. The archive media 1 are 
recording media, such as an optical disc. Block in the block which are 8 pixels x eight lines, and 
frequency conversion of the picture information is carried out to the archive medium 1 by DCT, 
it is quantized, and high efficiency coding is carried out to it by variable-length-coding 
processing here, It is recorded as a video signal with which the address information in the error 
correcting code and the frame unit was added. In this case, on the archive medium 1, as shown in 
drawing 12. header mformation, such as address information, is recorded on the head of each 
frame. However, since it is the same as the thing of a conventional example about processing of 
frequency conversion, DCT, variable length coding, etc., those explanation is omitted. 
[0077]It is read by the information detecting circuit 2, digital demodulation etc. are performed, 
and the picture information recorded on the archive media 1, such as an optical disc, is outputted 
to the error correction circuit 15. In the error correction circuit 15, error correction processing of 
the data to which it restored is carried out, and it separates into picture information and the 
address information in a frame unit. In the control circuit 4, according to the address information 
in the frame unit inputted, the position of the optical head of the information detecting circuit 2 is 
checked, and the control signal for jumpmg an optical head to the information detecting circuit 2 
in the position in which the data read to the next is stored is generated. 

[0078]In the case of ordinary reproduction, after making the point which starts playback jump an 
optical head, it controls by this control circuit 4 to read continuously the picture information 
currently recorded on the optical disc. On the other hand, in the case of fast reproduction, it plays 
by reading the picture information for one frame from an optical disc every 15 frames, for 
example. Then, in the control circuit 4, the optical head of the information detecting circuit 2 is 
controlled, first, an address jump is carried out, the data for one frame is read to the head of a 
frame, and if it is completed, operation which is jxmiped at the head of the frame of 15-frame 
beyond will be repeated. 

[0079]However, when reading the video signal recorded there from an optical disc etc., the 
latency speed of an optical disc until an optical head moves to the target point arises. In order to 
search the start address of a frame, when much time is spent, it becomes impossible therefore, to 
read no data for one frame from an optical disc by within a time [ of one frame ]. 
[0080]In such a case, the screen outputted now is frozen, and a reproducing output is updated 
when read-out of the data outputted to the next is completed. However, the frieze and updating of 
a screen are performed synchronizing with a frame signal. That is, the address jump on an optical 
disc is performed synchronizing with a frame signal, and an address jump is performed 
according to the frame pulse after reading all the data from an optical disc. 
[0081]It is inputted into the variable length decoding circuit 5 by the error correction circuit 15 
about the address information on an optical disc, and the separated picture information. Here, 
since it is the same as the digital video playback equipment of a conventional example about 
operation of the variable length decoding circuit 5 and the IDCT circuit 6, those explanation is 
omitted. 

[0082]Here, the frame memory 16 is constituted by the frame memory for two frames, records 
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the video signal inputted by the block unit of 8 pixels x eight lines by one frame, and outputs it 
per line. In this case, the change of the frame memory which records picture information, and the 
frame memory 16 to read is performed synchronizing with a frame signal. However, when read- 
out of the picture information for one screen from an optical disc is not completed to within a 
time [ of one frame ], the change of the frame memory 16 is stopped. Therefore, the screen 
outputted now will be frozen until the data for one screen is recorded. 
[0083]The selection circuitty 1 1 chooses from the memory circuit 9 the picture information 
outputted synchronizing with a frame signal at the time of ordinary reproduction, and outputs it 
to the output terminal 12. On the other hand, at the time of fast reproduction, the output of the 
memory circuit 9 chooses the picture information by which filtering was carried out in the 
postfilter circuit 10, and it outputs from the output terminal 12. 

[0084]Here, when a digital video signal is coded at the rate of 5 or less Mbps, block distortion 
occurs in the reproduced image. In the case of ordinary reproduction, this block distortion cannot 
check on vision, but when a screen is frozen, block distortion can check it clearly. Therefore, 
when a reproducing output is frozen at the time of fast reproduction, the block distortion of a 
reproduced image is known clearly. 

[0085]For this reason, the block distortion of a reproduced image is reduced by giving a low pass 
filter per 1 screen by the postfilter circuit 10 at the time of fast reproduction. In this case, 
although the resolution of a reproduced image falls with a low pass filter, it is not more 
subjectively [ than the reproduced image with which unnatural block distortion is conspicuous ] 
more unsightly than the picture to which resolution fell as a reproduced image at the time of fast 
reproduction. That is, the fast reproduction m which block distortion is not conspicuous is 
realizable by giving a postfilter per screen to the reproduced image at the time of fast 
reproduction. Here, since it is the same as workmg example 1 about operation of the postfilter 
circuit 10, the explanation is omitted. 

[0086]Although picture information was read per frame from the archive medium 1 in above- 
mentioned working example 3 at the time of fast reproduction, It is not necessary to be 
necessarily an one-frame unit for example, as shown in drawing 13. one screen is divided into 
five area of the area 1-5, and it begins to read one area at a time, and may be made to decode 
from one frame. In this case, the picture information of the field of the area 1 is read from the 1st 
frame, the picture information of the field of the area 2 is read from the 2nd fi^e, each picture 
information of the field of the area 3, 4, and 5 is read from 3 and the 4 or 5th frame like the 
following, respectively, and the data for one screen is compounded. However, five frames 
outputted do not necessarily need to be continuation frames, and may be several frame intervals. 
[0087]Although the data for fast reproduction is separated from the data for ordinary 
reproduction and not being recorded on an optical disc in above-mentioned working example 3, 
The same effect is done so also in the system which records the low-pass ingredient of a DCT 
coefficient on the data and another area for ordinary reproduction on a disk as data for fast 
reproduction as shown in working example 2. 

[0088]Although explained in above-mentioned working example 3 that the archive medium 1 is 



37 



an optical disc, it is not necessary to be necessarily an optical disc, and recording media, such 
magnetic tape, may be used. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing li lt is a block diagram showmg the digital video signal playback equipment of 
working example 1 of this invention. 

[Drawing 21I t is a key map for explaining the data array on the archive medium in working 
example 1 . 

[Drawing 31I t is a block diagram showing the composition of the postfilter circuit m workmg 
example 1. 

[Drawing 41I t is a figure showing the frequency characteristic of the postfilter circuit m working 
example 1. 

[Drawing Sl it is a block diagram showing the composition of the level postfilter in working 
example 1. 

[Drawing 61 It is a block diagram showing the composition of the vertical postfilter in working 
example 1. 

[Drawing 71I t is a key map for explaining the special reproduction method in the modification o^ 
working example 1. 

Prawing 81I t is a block diagram showing the digital video signal playback equipment of 
working example 2 of this invention. 

[Drawing 91I t is a key map for explaining the data array on the archive medium m working 
example 2. 

[Drawing lOl It is a key map for explaining division of the DCT coefficient in working example 
2. 

[Drawing llll t is a block diagram showing the digital video signal playback equipment of 
working example 3 of this invention. 

[Drawing 121 It is a key map for explainmg the data array on the archive medium m working 
example 3. 

[Drawing 131 It is a key map for explainmg the special reproduction method in the modification 
of working example 3. 

[Drawing 141I t is a block diagram showmg conventional digital video signal playback 
equipment. 

[Drawing ISl It is a block diagram showing tiie codmg equipment for codmg a digital video 
signal. 

[Drawing I61 lt is a block diagram showing the motion compensation prediction circuit m the 
coding equipment of a digital video signal. 

[Drawmg 171I t is a key map for explammg tiie motion compensation prediction in a coding 
video signal method. 

[Drawing 181I t is a key map for explainmg operation of tiie memory circuit m a codmg video 

38 



signal method, 
[Description of Notations] 

1 An archive medium and 2 [ A postfilter circuit and 1 1 / A selection circuitry and 12 / Output 
terminal. ] An information detecting circuit, 3 error correction circuits, and 4 A control circuit, 
five variable length decoding circuits, 6 IDCT circuit, 7 prediction-data decoder circuit, and 8 An 
adding machine, 9 memory circuits, and 10 
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[FI] 

H04N 5/92 H 
5/76 A 
5/93 Z 
7/137 Z 

[Written Amendment] 

[Filing date]Heisei 14(2002) March 20 (2002.3.20) 
[Amendment 1] 

[Document to be Amended]Description 
[Item(s) to be Amended] Claims 
[Method of Amendment]Change 
[Proposed Amendment] 
[Claim(s)] 

[Claim l]In digital video signal playback equipment which reads a digital video signal recorded 

as picture information by vs^hich high efficiency coding was carried out using motion 

compensation prediction and DCT from on an archive medium, and reproduces an image, 

A decoding means which decodes some the fields or frames of said picture information from on 

said archive medium at the time of special reproduction of an image, 

A filter means w hich gives a postfilter per screen to a digital video signal decoded by said 

decoding means, 

A selecting means which changes the above-mentioned postfilter 

Digital video signal playback equipment characterized by preparation ******. 

[Claim 2]The digital video signal playback equipment according to claim 1 decoding only a 

coded image (henceforth I picture) changed from on said archive medium in an image of said 

picture information in said decoding means. 

[Claim 3]In digital video signal playback equipment which reads a digital video signal recorded 
on area where a part of picture information by which high efficiency coding was carried out 
using motion compensation prediction and DCT is different from data used only at the time of 
ordinary reproduction as data for special reproduction from on an archive medium, and 
reproduces an image, 

A decoding means which decodes only data for said special reproduction from on said archive 
medium at the time of special reproduction of an image, 

A filter means w hich gives a postfilter per screen to a special reproduction image decoded by 
said decoding means, 

A selecting means which changes the above-mentioned postfilter 

Digital video signal playback equipment characterized by preparation ******. 
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[Claim 4]The digital video signal playback equipment according to claim 3, wherein a part of I 
picture of said picture information is recorded as data for special reproduction on said archive 
medium. 

[Claim 5]hi digital video signal playback equipment which reads a digital video signal recorded 
as picture information by which high efficiency coding was carried out using orthogonal 
transformation from on an archive medium, and reproduces an image, 

A decodmg means which decodes said a part of digital video signal from on said archive medium 
at the time of special reproduction of an image, 

A filter means which gives a postfilter per screen to a digital video signal decoded by said 
decoding means 

Digital video signal playback equipment characterized by preparation ******. 

[Claim 6]hi digital video signal playback equipment which reads a digital video signal recorded 

on area where a part of picture information by which high efficiency coding was carried out 

using orthogonal transformation is different from data used only at the time of ordinary 

reproduction as data for special reproduction from on an archive medium, and reproduces an 

image, 

A decoding means which decodes only data for said special reproduction from on said archive 
medium at the time of special reproduction of an image, 

A filter means which gives a postfilter per screen to a special reproduction image decoded by 
said decoding means 

Digital video signal playback equipment characterized by preparation ******. 
[Amendment 2] 

[Document to be Amended]Description 
[Item(s) to be Amended]0033 
[Method of Amendment] Change 
[Proposed Amendment] 
[0033] 

[Means for Solving the Problem]Digital video signal playback equipment which this invention 
requires for an invention of Claim 1, A digital video signal recorded as picture information by 
which high efficiency coding was carried out usmg motion compensation prediction and DCT is 
read from on an archive medium, and digital video signal playback equipment which reproduces 
an image is characterized by comprising the following: 

A decoding means which decodes some the fields or frames of said picture information from on 
said archive medium at the time of special reproduction of an image. 

A filter means which gives a postfilter per screen to a digital video signal read by said decoding 
means. 

A selecting means which changes the above-mentioned postfilter. 
[Amendment 3] 

[Document to be Amended]Description 
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[Item(s) to be Ainended]0035 
[Method of Amendment]Change 
[Proposed Amendment] 

[0035]The digital video signal playback equipment which this invention requires for the 
invention of Claim 3, As data for special reproduction, a part of picture information by which 
high efficiency coding was carried out using motion compensation prediction and DCT, The 
digital video signal recorded on area different from the data used only at the time of ordinary 
reproduction is read from on an archive medium, and the digital video signal playback 
equipment which reproduces an image is characterized by comprising the following: 
The decoding means which decodes only the data for said special reproduction from on said 
archive medium at the time of the special reproduction of an image. 

The filter means which gives a postfilter per screen to the special reproduction picture read from 
said decoding means. 

The selecting means which changes the above-mentioned po stfi l ter. 
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cii*iB 1 ] » i nmfm kDcrt m^^x^mm 

LX , fflmmi^cO^t^ffiffl-ri.T-^' i: {iSilcOX y T 

^mm-^^m-m^^iitz^mmmzn ixmm^ 

m-^fix^^h:ik^mktimmi<zMm<OT ^ 

[iijR«5] m.-mmi^^^x»^mmit^ixfzm 
immk ixtmwzf^ i^^fi^mmmnm^f 
^ 7±i)^^m^Bi IX . mmw^-tif -f 'j^'/imm 
m^n^mzm^x. 

mm^m^izn!imiB^T^T±t-i^mif^>' 
i?mm^<^-miu^tim^&k , 
mm^^mcm^^iitiT^i^^mm^i^zKiLx 
mrn^ax'^y^ vy-f ji^^^M-ty -r /i^^Bk ^iit 

^<r)Mzmm-th T-^' i: iiS'J^^x y T^ztm^iitzf 

4 i^^iimM^nmy^f-i Ti^-^m^ia^ ix . m 
mn^tif^ 'j^'mmim-WEmmizt5\^x. 
m(^mmi.mzmmB^T^T±.i)^hmmmn 

mwm^m:m^fifc:mnM±mmzn ltmb* 

fit-^x hy^)V9 iimfy ^ JV^^Wck i^lt: Z k 



[000 1] 

^mzmth. 

[0002] 

^itkmmi$m^^k im^-^h^fz . 

y Y'^i\Mii^h^. Hi A\mt\f. CC I TT(7) 
IS0-IEC/JTC1/SC29/WG11 MPEG92/N0245 Test Model 2 

x.%T^x^. m,%T-rm<^tm^f^7\±.\,z 

i, . ^COA^ 7' y -y H^f^-fL^rs^lC J: oT^-f -fCSit/c 

[00031014 {zii\-^X. fa«;<T T 1 tciSli^ 
^iTV^Sa*Mf-fi±. ■tf«m[llff#2(cJ;-5T)ilffiMK^ 

aisft. mmmmm^zxn^tih, mimmm 
ff)^-nmmm^A \,zxn ^ti. ii«iiai8&4 j: o mm 

^^ftfl-tmiS 5 (c t A^J Six I D C THIIS 6 fiSiltSc 

x-f] k IX -^i initio tii. mmiEm^3<r>\iim 
fmr-^'mmmizhx^-^ii. fmf-m^m 

m<^tii:hli1}m^8^c7)m2coX:hk LX^ti^ii 

[0004] lai 5{i. f^'Ji?)im^it^i^^itt 

^ i^^mmwmmiza^^xn^^iitr^'j'^ 

is^T-f r 1 \<z^m\Lr-'?kLx^^fix\^h. m 
1 5{=fcv>T. x-nn^f-Qot^^x-n^fitzf^'Ji'i^ 
'imm^^i. t-fy<-^'mmi^zx-^^fih. ^^'J 

nxlikLX^t^-ixh, «i:S8 2«ai^i{i, dct 
mm3^'{t\^xMFf-immA\,zx-})^tih, 

|lIK84«tH^](i. '5r^*»-ffl:iaS&8 5^:frtTP'9 
ITIEIIIKS 6 l:A*Sti-g> . 1^. 0 ITIEIelSSS 6C0Jii:^]ii 

flsi^sytDCT {mwi^^^y^m km^^xmw 

^^^fitzW^mik LX. SS^tV 7 1 fcie»§ 

[0005] -H. M^'fW8 4tfOlll:^){i, 
IIlS&8 7^:frL-Cs IDCTIlIK88ttA*§it^. 
IDCT[lIIS88cr»ai^3{i. JP»^8 9^c0^1«A:^ 

k Lx^-t hilt. t\m^& 9<r>m.m^x'hhmm 
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m9 3 ati. m^mmmmm o^cr,mi<ox:hbL 

[0006]lll6}i, r-f 'J^/i-mmii^con^'im 

mtmmt mm^mm 9 0 (D-m ^^tr^ 9 
mmrhi. ifcfcv%r. A^i«i^9 2fcii^^uiii 

m 1 cOB?iffifi^9 2 a*i\ A:'jSi^9 3 t«ijDflL§g8 
9*>^><7)Bfilffiffi9 3a7&4"^il^'il4-?.'^tL|.» X:}]^ 

Bi-fttX. y]y-M,:>t=f:V9 5atfzity]y~M.J(=i: 
U9 5bfcA^J§nS, 9 5a*-A>ai:^ 

§^i§#MIi®(i. Ift^'^i? h;l^^aj|IlJS9 6 a^OH 
lcDA:»]fcLT4i.'?>tiS« «(#'<.^h;w^ffi!SSS9 6 

a<7)»2coA:^3Wi, X:}]m'f9 2i}>^Xf)^hmm 

m^9 2 ai)^^-ihtLi. m^<:? hii-mmm & a 

co&Mi. fm^-mmiis9 7izX:n^fil. 
[0007] 7U-M,^=tV9 5hipt3tiif}^tl 

mmmmt. m^<^ h/i/^ajmsgg 6 bA.c7)|g 1 

A^Ji: IX^thill. ^1/1^*111^9 6 

m2<7)xijizit. x:ht^9 2i}^i^x:n-^tihmm 

9 2 3.i^^l^tLl. Vs^^:^h)mihm^9 6h<7)tii 
m . fm^- KSIRSS 9 7 ^co® 2 OA:?] i: LT-^i. 

[0008] l^ailt- K^^^9 7 com 3 coA^lfcJis 
A:^«^9 2*>^>A:ftSiXl.«mft^9 2 a:i^'4x4.tl 
1^}i^-KSlR«9 7c7)SllOttl:^{i. flJO^X.^ 
9 8^<0SSl<7)A:']fcLT4i.^>itl.<, «J')#i^9 8 

cr>^2(:r)X-)ji,ziiom^t^^thtil. •roo#i.^9 8 
^com3c7)A^lttT(i. i^ffl^-H§llR^9 7«m2 

mm94atLXliitsm9 4i-hlii:h^ix&. 
[ 0 0 0 9 } <Xt , II 1 5 cOr -f j/'^;i/Wfefi^<7)»# 

i\:^mzmi^^mmz'^K^xmm-ti. tr. » 

[ 0 0 1 0 ] 0 1 7{i;. ti*llft#ff^-ft:6-5ttfc{tl.«i 

[ 0 0 1 1 ] m 7 , -aco^iififflfgiiH^ 

mm^fltz^^m^i^^Xf. Ih'i^t^rtV^d, ) 

3. ) PI ~P4 , &t>mi*i]f'iiwf-^-ftHm (WT, 

Bf^'f-^tV-i'?. ) Bi ~BioC03-Oc7)^^7'"COBm 



(NXn + M) #@c7)ii^iil h°:?f-v, (NXn 
+ Mxm) #Sf^Mm (m=?tl ) iiPt^f-A'. (NX 
n+MXm+1 ) #@*^^> (NXn + MXm + M-1 ) 
#g<?)Bfi|{iBe:J'^^i:-tS. :L(n}i%. (NXn + 
1 ) #gc7)B^;^.^, (NXn + N) #@<7)ii«^T'2r^ 
ta^TGOP (Group of Pictures) tH^. 
[0012] -r^-C. lll7fc{iN=15. M=3<0« 

m^m^fth-f. m&mm&^it<^^^'fro . pt- 
ffa, muf. m¥(>mn<mmiP^^i-^x'hh 

Iltf 9Sg<7)P b-^-^^Ji 6Sa «DP h°^'^-^/f)»^)^}il 

irh, B^^i^^^MmihWmi'e^^-^ttzi.tP^^ 

g<7)Bt^'^-vtis 3#@cOIb°;7^A'i:6#gOPt 
[00 13]lll5{i. ^roi^^A^yj-yF^^F^ib 

uxh-ox. xm'f-i-h^t,x-n^MzT^'J9Jvmk 
m^\t. :^=tmmi^zxi)^tih, ^^'jesssi 
x'\i. mw^'mkvmwmzMf<mx.x\i!,-)i-tt. -t^r 

i?*>, MzW<^fzi:o^z^ 01 7^^^5V^T, {?"Jxtt"l# 

[00l4]lli8Wi. c:<?)J:d^^tUllIS&8lt 

ioftl.H1ltf#coM<#;iOi)f|:S:^LTV''l.. 018 
{a.)<r>lo \,zx^^tifzm%i^-'ry:^M. m 1 8 

{h) mx^-n'^M. ^^u»8i*>ioa3:ft$ti 

SBl)l;®fl^9 2a{i. (^Hfft:fr[6]c7)5t:ftS2:^ft5ti6 
tC«»^8 2Ti)#ll«1^«)IIIS§9 Oti^h\&1J^ilh^ 

mmmm 9 4 a t c^H^ffiisrat'ife^j-*^' t ^>ti;tms 

DCT|lIS&8 3-C^F^ttfr|nItDCT*i)li§tll). DC 

T^^§n/cIif«'»#<7)^iC (DCT^ISC) (ii^'ftlll 
S&8 4 T-M^-fbSix. § ^>tc^^*»-tftlllSS8 5 tA 

8 6{cA^J$ixl>, 

[0015] ^OtTEIlIS&8 A:^i$ixl>ii«tS 

X. 3tT-{x^'^fc'c7)i2i^^T>fTit=iaii-ts, 

[00 16]-*. Mi^-fW8 4KJ;-5TM^l:^ti 

^MFFimmixm.'f-it^ti. 

I D C Hig&S 8 T" I D C T^^lSStLJtf^, J[li:S8 9 
•C'^«imft«9 4 a fcSllS^tLr . a-§-B«icoB«fi 
#9 3 at^^ybtitlh . C:(7)MfffPg9 3 aJi. <RcOB 
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I, 

[0017] mz. mmm^mm9 omm. m 
ie<r>^yx:i-y^^iz%r,xmm-th. m^wmfmmm 

t 'J EIS&S 1 aj:^3$tll> 9 2 a aflt 

[0018] ^-f. ±M<^x 0 \,z^mt^fm.^^ii-fz 
»:<oHmo^?F^'ft;«jtJ^)t, c:«oHfllffifS9 3 a 

(i. 7W-A;<^:'J95atJt{47^-i.^^:y95b 
[Z-^'^^tlh. ^LCOt^. 7P-Ap<^:y 9 5at7^' 
§il!tH«ftf89 3a*>Bt°^'^-\'T-|)l>:«^<is 7W 
t y 9 5 a j;t/7 * y 9 5 b ^COS^ 

[00 19] z<r>xo^Mmti,zx*). mut. mi 

{i. 7V-A^^y9 5afc7U— A^tU9 5b(:. 
-e^Xf'ix0#@cOPt°i?f-vi; 3#SiO I f^'^-^A^lfi 

7L'-A;<ty9 5a{i6#BOPf 

^i~-^<m^mmzm^mt t>tih . 

[0020] ««04#S. 5#SiOBh-^ 

f-^**i?-^^t;§ni.i:&wi, ±ie7P— y 9 5 

afcli. ^iim. 6#@OPtf^f-vfc3#acOIb' 

*^'fl^#-ft§ixa-t $^ll> t , 7 ^ y 9 5 b {i 9 

SacOPb^'-f-A'COm-tlBi^tCtf^^i.'^t'-S. fi^-' 

7#B. 8#iiOBtri'f-A'*^f»^'ft;$ixi.i:^t 
fi. ±1571— A^^y 9 5bK{±, -eixfix, 6#@ 
COP h°^f-v i: 9#icOP t"^ t+^^'lE'liSitt ^-il.. 
[ 0 0 2 1 ] ;< t y mils 1 *-^>ti}:»3Stl.&B!fefiiffi^9 

2 aj&i. m^mmmm 9 o {cA:^i§ni. t , 2 

i)#'<.^?h;H^ttSigiES9 6a, 9 6bAi. ^iim. 7 
W-Ap<^ y 9 5a. 95b {CiE'ti§iXTV%|.#,rafll 
^tfcfc. l!il'<^'h;l'2:«iaitl!ig^a«^i!lB«^ttJ 

f]t^ , -r=5r^^^ . B*«ft-f 9 2a mmm^^'o -v 

c7)Bfi7-n-y:?OffiMS^J{5M$ril^'^^' h^l^i: LTffi* 
1 1 as Si^ 9 4 4> Jli t -C V ^ I. , 

[00 2 2] m. 'fm-rmw.^9nt. m%<9 

WH^ttJIlI?S9 6 a, 9 6b*>^tlJ^J§tll.2-:)C7)i)# 
B*fl|ft-^9 2a*iBt^^'^^tw-pV^-C<7)t«0 



[ 0 0 2 3 ] ^m^- y^mm^ i-cu. fm^ 
^f^?^^v^B«F*I»^-^[:i: . miR-^tifi^Mmmzxm 

^(nbt. i!!«!««^9 2a*sie^^^-CS) 

mf. mz. mmm^^ti^mm^ii^. mmm^^t 
tmm^tLtzma. Bmrtflrt^t^-H^^tfiW 

m^97i!)'(=ii!,f}^tii>^m=i:~)'*^. Mmm^it^f: 

[0 0 24] JiUK^ii:*^^.. Ji^UW\^8 It-htHiJ 

^a!iiHis§9 oii^izom^^^mmimm9 4 a t tr 
mmit'(i>iii:fi^tihmim9 2 a*\ 11 

17c06#@OPt°:?^-\-c7)tt={±, issM^aw 
^S!lB«ffi#9 4aS:£ti:»j-rSo il/i. ^^yHISS 

8 i*^4.ai:fts^'?.B*«ft^9 2 a*^ miami i<r> 

4#@<7)Bfc°^'^^i0h§{i. i)§fflf«f-}i[llS59 0 
{i, B117<7)3#@<?)ie^'f-rt6#@cr)Pe^'f-^ 
*»^,«l#«m^a!t. ^a!lB«ft?694a2ra5:'7tS, 
[ 0 0 2 5 ] II 1 4 c7)«{i«$iX7tT -f >^;?;^ 

m<r)Wk:^ r^ri ±izm^iimmmiimmiii 

sEmmi^ziH-f^^tii. mimm^sx-ii. A^sti 
xifm^<f'hf\^mb7¥u::^mti,z^m'i. -?■ 

L?$W0SS4(C{iT V\yXW^t<iiif)^tih. SWUl 
S&4 -Cfi. A^] ^tlfz 7 K l^XttlgK LJt^i'-^-Cffilg^ 
ailll!82<;03fc^-y Hi7)ffiSS-«^L"r. ^KtM^^^aj-tr 

[ 0 0 2 6 ] i mnn^(7)i^^mmmmxii 
n^mitht&Mzy(:^yYt:':^^yr^'tt:mi±. % 
T'(X9i.i<zmm^ivc\-^h'f-^rm,Lxm^^'t 

mm4 xnmmtam 2 <r)%^ x k $r f w lt . 

I h"^'^-v05feBHi-TFVX>'>>'7°Lt:, If^'^-v 
[0027] t*>L. I Ui?f-A'<7>fP8ji*^^v^«^ 
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7 u -XIX . I ^^<m^>m.<rm?i-^ l 

[00 28] -^r. m%lwm^^zi^'>xm^ilfi. 

wmmt. -^wmw^n^\zi.-,x^^^ir-^t> 

tM'&^r-^l.z^mii. ?^>{cjlS^^h$fL. ID 
CTllISS6{Cj:oTIDCT*Jtt§n, SPjCl^S^com 
10A:^tUTffi*&§ixS, Z.ii\znLx=mf-m 

vmmz^-^x'fmmmL. 

[00 2 9] TiUr-^m^HIKTJi. i)# 

aiIl^a!l0SI9 0 i:|iI«tWS8{cJ; -^TfM^^ii^ 

i^AABtta. W^'^i? Y}V>mk\z^-oXn^):Lt£h I 

^cr)A:^3B#TcO#,W«'ffll<^S»:^aiC-^V^T{4. Ill 
1 5tO^?#-fbllScO«^i:|31l:-C^I.<OT-ijiBB&«B&t- 

[0030] m.^^x\t=fmf-m^m^i<r)^i] 

mx.xx-h^hmm^^yv-KM^i^xmmt.x\^ 

^(07ti6;<^:U[Hlff#9-<:-{4. 018 (b) t^-fJi 
T'A:ft§fll.7^-A#ficOiB®tPg^Hl 8 ( a ) O 

\(n7i.^-m.-fh%^\t. ^^'J[ilS89fiifcf^'^^* 
[00 3 1] 

^ r -f r±(ciS» LT ft -I. f -y b X h U - A 

fc^fS. ico^Jb. \\i:^i-^(nf—9%mmz±% 

U-XL^J*^{c(4, iiiffi^«-ri.^lic<7)B«yD 
[0032] ic?)^Bg{iJ:^<^ j: 3 ^rRjl^^jpjf -fS 



l.itS:BWtf I.. 
[0033] 

mmkwmhf:)hm-m m^-^i<r>%mz{%hr 
< v^}vmm'^^m},%. m^wkfmt d c t t 

SfiO(*I<?5-^<07 -yP H t 7 A W.^-tim 

^mt. mim^mx-m^m^iitzT ^ i^i^/um. 
m^iizn Lxmmmixyt^x hy^)V9 ^mty -i 

[0034] mm2(mmz»^h'r < 'J^mmm 

[0035] iis«3«o^HHfcffii.f -f i^^^fi^mmm^ 
mmii. mmmmbDCTtm^^xmmm 

X . m^m.mcoMzmtiT~i^ t «4j3yox y nz 

{zm^x . mmnmmmzmtmm r -f 7±*^^> 
mmmin^m^&^iiftmmmmzn ixm 

[0036] 11^4 ff)mmhr^ 'J^'il^m^ 

m&mi. mMK»^f-i T±i,zmiimmm(7)[H 

^iiX\>^i:ibmWib-tl. 

[0037] mmsmmmhf^ 'j^jvm^m^ 
m^mma. m^mim^xm^m^it^titzmm 
mb Lxtm^tit^T^ =j^f\^msimiim^T^ 
r^i^m^&ix. mkm^-tiT^'J^mm 

^m±mizt3 ^ -^x . mmmmw±mizmmmm^ f 

m^^znhxmms^&xinx i-y^ju^ imty < tv^ 

mb mifz^ b ^^at-ri. . 
[0038] a^emmmiT^ -j^mm^ 
s*gs<4. mmm^^xmmw^'it^tifzmi^ 

<r)Mz'mth r~9b {4SIJC0X U rfcieilStiJ^cr < 

i/^)vm'm^-k^m^ir^r^.ti-hmh^\.x. « 
m»E:fh^<~J9)vmm,^M^m,zii\^x. «^ 
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[0039] 

[0040] m^-m2<r)wm^hf < 'J^jvm^m^- 

[0041] ffSiflScOllBStffiST-f i^'^-zuftfilfi^ 

mmmxit. m%m.fmtDCThm^^xmmm 

[0042] mtMAt^^mzmf ^ 'J9)\mkm 
(n-m'^^'mm^<r)T—^h LXTmmm<^r- 

9h\,±mcr):s^') TA^^^If ^tfl LXU^Ltzmz. Mffi* 

[0043] mt.m<n9^mzmT < 
mmx\i. M-^^m^'^xsm^m^^tii-zm 
mmmm^Mztim r ^ rt-t^ . wmm^zm 
>^m.(ry^'h^m?t-%LxmLfzmz. mmw-m: 
if^xyy^jv^-^mLx. ^mf^hLx^-h-thfz 

mmfz■iblz<\,^, 

[0044] msm6(7)WMizw<^T^ =j^j\^mmm^ 
mmmiz^m. mmt:m^x^mnmm^ix 

fzmmnm<^f- 9 m^m.^Kfzmi.:^ r ^ r±*^ 
wmm^zwm»M(r)f-'^(n7i-rmm^% 

iz. mmmxt'x hy^ ^i-i^imtmMi&b ixm 
fjtitzifi. mmnmmy^a-y^'MmfzhizK 

[0045] 



mmmi. miuzmm^^mix. ^wnm 
mmii,z->\^xmm-ti. mm. ^^mcommmico 
T -f 'j^/umimw^mmm&^yn-ty'o -y ^ mx 
hh, Eiitfci,%T. miAffym^bm-tium 

1 ±t:fe» Lxhmwm^mmm'm 2\,zi.->x 
a^aisix, T4'j^)vmLxm^t^iEmm^z^-n 

th. mmiimm3xi,i. mm.^mm(r)^-n^z-^ 
^ifioiTiE^fiairffVK T\^vx'mm:mmmnA\,z^ 
, $ij«iiiis#4 x^tx-n^ix^r Y vxmmz%-o 
xmmB!,mmm\mi, -n. mmmim<r) 
^f]m^m^m5i,zi,xii^fi. i^crmm 

^itLXM^S^<r)m<^K-nbLX^-l(:>fih. t 

tz. msriEmmi^i^tiiti^tim^^-:' h)\^\i 

f'm'f~^m^mmi,zx:^^ti. fmr-m^m^ 

7cr>l^:himMm'\<^^2cr>X:^b LX^thtil, 

1 oaxx/mim^i i^zxti^tii. miKm^i i 

[0046] <j^fc. mmm i cot -f i^ymwiH^n^ 

mmmmz-?\^xmm-t^, m2ii. mmmi^zm 
hsdM^r -f r 1 ±.x<7)r~mnmm-tirz>i^com 

commWX$)l. ZZX\ mi^r^rnziir^'y 

^mm^mt mmm ix . ^co^mmm^ d c 

mrno z b izx^x-smm^it^n^mmmizft 

IX. m'oiJiE^^}iXv^GopmiLX<^rYi'xm 
ima^tii-zmmmmm^tix^^i^ rzfzi. Mm 
m^itmiz-o^^xummxmmitzjs^ >y h 
^^itij^ (HI 5) bmxhh. izx. ^mm 
^Mmit^^ti . tm:< T 1 ±i,zi±m 2 iz^^t 
^oizGopmxmmmmmimm. 02^00 
p<r)m3-!^izh^^^yrmi>zii. oop^e-ewr 

5feslt. a 1 8 ( b ) iz^-ti: ■? liZ^KUl i^hfzm^ 

x'mmmi}^^n.x\>^i. 

[ 0 0 4 7 ] 3Kt -f X 7^<0iEii^ T^ri ±izmi^ 

tifzmmmmmm\iim^2i,zX'>xm^iii^tixf 
I, m'oniEmmsx'ii. «$^i^f ^i-'^s'/i^T-^ 

x\i. A:^j§<i-&G0P#fiTorh'vxftfgfcL5t*^" 

-:>Tffi?S^ffiIl]K2c7)3fe'\-yK<?)f4a5r?liSLT. 'WIS 

x\'-^iWz^'^'yVi>'^yy°t?>fzi^<omniS^i: 
[0048] ^immmmxit. m^m&<^^^im 
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0, ±mmm4^zt5\,^xmmiiktiim2 

[0049] ZZX\ milliZ^tXoizGOPifil 5 

mcoi-Kxim^ta-tz^ifiX'^tm. ismco^m 

!^iixtm-^ti6tcmz I \z'^'^^rc^mmi-^xu 

^zizmi^tit:mmmmiii'm^. m 

x^±.mm(0}ktx'f^mtifz>ibco]s\mm 

[0050] z.<r)m^£^\iz\t. mm^^<mmy^T 

Tfi^o,, -t^rt)-^, /^:^oGOPco5tsB^^orF^'Xv=-^ 

KXff) I t'^'^-r Sr^^ai L/::f*(?)7 ^-i^AVt-xfc t 
tzifi-oXTYVX 'J^ yTtff 0 , 

[005 1] t-fz.. W)v;imm\z^'^x'hm.^td-z 
m%^^ vmm,tfmf-rmwhi\zx-h^ii. 
mwm^z-o\,rc \t-^m.^ms 5 \zKh %Kh.z 

ZX. ^^«fXWS5. I DCTIIIS&6. l^fflr-:? 
ffi-f[llSS7i3<tl/jD»§|8£OiifPlc-ov^T<i:tsf*W«7)T 

^ i^i?mmm^m±mmtmtxhitiib. 

[0052] ;^^'JllISS9T'{i. ^n-y ^^fifAAS 
^ll,Bm^li!<!«fi^^ 7 l^-Afi-^tlSlffl ^-f y# 
&Tiii1)tl, ^^'t. HI 8C*-r«l{=»#^t:i^fc{i 

^yiIISt9-C'{i:JP»l|8c0tii^JiLT@18 (b) 1=^^ 
•r)it'A:bSirSH«fP8^, Ell 8 ( a ) olitc, t 

S-f 1 2f^i^^-y]^h, fzfzL. S3$S±BtWi I ti? 
^^«0;i5i^2:ff4fl.!ti6. ;.(*UigiS9T-e^'^^#fi 



[0 0 53] «)IH4mc{i:Jn»S8*»^> 

ttj^)§ni. I \i^^^<mmm.^yv--t^'^'&.x:^^ 
cD«]»3#;t{i, y\^-m^^znm\.xm . tzfu. 
\::i'f-^commm¥:<^u 9 tieiisixi. * t- 

{i. 3SSaj:^]Snrv^-&liffl*7y-X-c#l.c:i:fc^r 
I.. Sfc. SiRHISSl l«i, i:^B4B*fc{i^^';0S« 
9 *^<i> 7 W-A«#lC|S|,^ L-c ai:'3 ^tLi-amtiigsrS 

{i, ;<^:iJ[IIf&9c7)tii^)*^'^Xh7-f-'l^:^[sIKl OtJ: 

^xy-Di^^mm^iifzmmmm^ix. 

[0 0 54] ZZ.X\ rVi>':J';Wtfi-f2:5Mbps 
filTi?)!/- bT-1$^-(t LJtJi-^, ^com&mzra 

i'mt^m.ti. zcoru-y^mit, mm^^tifcm 

-xLtz^-^i^zayu -y ^mmt-y^ mmr^ i » i 
fzii^-ox. -mmmiz I h'^i-^t:yo~xixm. 

Zcofzib, »mM^mzi.i7i^x h 7 -fyu^-IIlgl 1 0 tJ: 

-5-c 1 mrnrnxmrnrnmy < imz 1 1 i d . 

S4Hfll<?57'o>y^'M2:g«LTV>l.« Cico^^, « 
il3i7^;l^^'t:J:0S*H«iOjBmS{iffiT-rs**. ^ 

mMm<m&^h Lxiimw^m^mrifzmmx 
0 s ^s^^r7-a -y^m^ufion^nmiiii^^mi 

X%h. 

[005 5]ll3ii. z.<r)Tt^xhy ^)V^m^io<r>- 
{?ij$-s^-t7'o -y ^mxhh. z 1 fc^-r i t . ^lit 

7iixhy^/i'i?miOliy^ymxX^^til 
■fllffl$8tc*f LT*¥L P F 3 1 {c J: o'r7lcWl»I(0L 

PF^IfeL/tmtC SitLPFS 2tJ;-?TM*'l^^' 

*jL-cLPF^ttLT><^.&<, ia4{i, ^miizmi 
t^xhy^iii'm^i omm.'wm^-tmxhi, 
Z(7)if(xvy^t]^^m^ioit. 05, meiiZ^-tXd 

A0 = 0.603513641 
Al = 0.25530132 
A2 = -0.05175682 
A3 = -0.00530132 

(Tymssizx-^xm&^ti. m4i<z^tM^mmm 

-:?7:?>y7"<?5F I R7 ^;^^'*^fflv^^>^^l.. 
[0056] 7^'-y7'(50LPFi:t-C7j<¥LPF3lS: 
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viT, 'mim.^fifz(>n.coy')yry'0'yr {¥¥) 
4 1~4 et^ioT, K-^^tifmmm\±mm^ii 

jD*:S4 7-4 9{cJ;oTJD»§tL, <Iix^W§l4 7 
~4 9 <7)ai:t]i3 ilA'F F 4 3 OtU^J^^SSI 5 0- 5 3 

t^{z. mmny^nuz^shmmrndf^fi^iium^ 

6 7-6 9tCJ:-5-CJlI»§ix, CiX^jDi:tl6 7~6 9 
(D^-nrnxfy-i yyi^^) 6 30tii:'3S:?8^Sl7 0~7 

X'tm.-fh^tiizi,*). i^^mm^y 

[ 0 0 5 7 ] ^fe . ±sm,mx'\fmm.mzG o p 

co^mi>z§mLxhi I ^^'i-^commwmizri'ux 

OGOPWI e^'f-A'{Ci^>>'TttV'>5}{p\ <X«GO 

tz)i>. mmmmmt. m 1 t^^-r j; a (=iei*;< r r 
y ro^m wi.fA<^i>^t ifx% h . 

[ 0 0 5 8 ] t^c. i^llSfeMrJiie^^r 7 1 2r5K 

{i^rv^. ■ma—y^u^^f'ir\z-o\>.xh. 'm. 

h7^)^f'10tlX7:9-yr(^LPFiiimiX^-^l 
i}K Si'li>7-^ yrX'$)lt^mii^J:<. tts^O^-zr 

Wlx l p f k i'^xt h o 

[ 0 0 5 9 ] § fciffiHitM-Cii. l«aif±B*tfO^'-K 
X h- 7 ^ /W^'HSg 1 0 <7)H11tt^8?-atK-ri> j: 3 Lfc 

mzi^nr^y^vy >( jv^wiii o^km^^xyn^i'^^m 

mti^tti^x'^i. mmM&fXi^wmm-fpyv- 

li^xvy^jui^im^^^^xoiz. immmiiimm 

LXhX^\ 

[ 0 0 6 0 ] ±mmmxii. mmmoo 
p«o I tf^'^-\'£o;%^f -< x^'*»/o^;^ajtTH^-ti. 



r^xyy^ovm^i 0 2:fflv^•cyD•y^7^s■g«t•l. 

[0061] mm2 . *^Bj£o«wj2 to 
v^TiKB^'ti. . lesfew 2 COT -f 'j^)\mm^w^ 

-^Utrnz. Wm^<^r—^bLX%m^1Xi-z'f 

[0062] ms\t. *%0J<7)ISJffiM2 tfeftl-rV 

\,^Xim-^imX\^l>. 1 3{SmOfT]E[l]KT'J) 
0. iiT1iffl8^ffiIlISI2i7)ai:>jS:r^i-'^;wa^ 

mnmmf-'?\,Z'^m^ivtzmmmtLx)i!, 

W£.^<r)?)- \zm^-th T—i'hk ^h^X 7" P >y ^ T- 

[ 0 0 6 3 ] Ci^J: a [zim^fifzr ^ 'J^)vmkm 

Mtmm.'^mmm^^-fi. ii9ii, mmm2i,zii\ih 

^fc. ia«I^T^71J»{f*-rVX^'^ 

<r)^m^x'hh, z. z x\ sim^ f^ri utf -i 
^mm^mmmmLx. ^mmm.ki>c 

T{zi.mmmmn->xm\\Lh. ^io\.z^^m 

^-ft*a^ff 0 zt\,zi.'>xmm^ni\L^fifzm^'^ 
fgtcSLT, m'5iTE»-f-fc<i:V'GOP*{4T<7)7K^ 

'fffic03*> I t°:^'f-^<7)DCTf»iStiis 01 0{=^^-t^ 

kwm^m<r>ir—s^}:.Lx. mwmmffif—^kit 

m<r>:t.')7i,z%imfix\'^h. z<ni^. 

[0 0 64] iCl-ei t^-?-vcOffiJ^iJ-i:(i. 8B* 

■^(c. m%m.(r)-mw£mi^A,x\^h. mi\mi 
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V . mm^^n oZb *st-i I. . d tixil. I f 

[ 0 0 6 5 ] 3Kf ^ :^i?^<7)ie»^T T 1 ±CIS«§ 
I., MOrriEIIISIl 3-C«i. WM^titzf^i^^Jl'f- 

^^rn'ofrimmLx. m^n^commm. nmn 

^ GO p*fi[-ciOT K uxmiz itci^-ox^m^mm 
IX. mzm^ia-tmmmt^mm^tix^^mmiz^ 
[0066] nmmmsMX'ii. m^m^co^im 
-f Bzmi^ixx\^mmm&wm.xm^}i!>-f 

Xii^zmmh. iixt^tTiS«S4cO*#^a4, El 
tfOf-^- ( I h-i^^A-OffilSfig^) (7)pj(iS:3KT^Xi7*> 

xmm^mm<n%^-/ vmrntx. i e^?^^ 

SJ^^ttJt, f^i;!i«*^7L)t^<ii:<7)GOP(05feSt:>'-vy 
[0 0 6 7] ^7t, fSDITIEIllSSl StcioT^i-lt^n 

T\ I t^'^-vO#7'n.y^'t'3\,^T{4. 01 Ot*■^■ 
^fmmL'^f^^^Lxmmm.tw^mtmm 

[0068] -f ^*)^., 7*0 -y :5'T-:5'lf«EiaSS 1 4 

^mmmm^wkmh. -n. ■mmm\,z\if 

S4fflT-;5'co;2kS-fflv>T 1 7'a -y ^'ii-f^iifftttlfiSr-^ 

^tl. , 7 D .y T-^'StiB^IilSS 1 4 COffi^)«±^^^;ft 

i,z-?\,^xitmmi t^tx'h?>t:i!b. ^tih<^mmii 



^ u I1IS59 *^^) 7 u-M.m^i,zmm l-c §ixi.ii# 

ffilg^iMiRLTai:^*^ 1 2iz&:btl. -is. «3SS 

4«W4. ^^:UllISS9«ffi^I*^3K;^b7>f;P^'llII»l 

oi,zii-oxy 4 )^fm.^fdim%'mkwsii.x. as 

[0 0 70] iClT. «jffii^T-:J'i: tT«-yn.y 

«(C7"D<y^'S*im-t'&«^*^^il>. Ltzt^-oX. ft 

aH*B*tlf4H«wyo -y ;5'M*''Jio t^b bipl . 

C:c7)7ti6, ft^W^tB^tJi^fX h 7 -f /Wr^'HIliS 1 0 (cJ; 
oT 1 iiH¥ffiT"fili3i3^7 ^ )V^-kmf:i 1 1 j: 0 . 
H4BflJ<:07'D >y ^SSrKMLT VM, <, 
[007 1 ] fi«lji7^;i/^'fci'91P*li 
«oMiS{iiST-tl.*^'s mWM&^m^m%.t LX 

\i.mms.i?^TLtzm^i. o s ^a^^7'o .y ^^s^^-g 

h 7 -f Sritfi t tcJ: 0 > 7'o 7 :?S3{i>i/cit^i'' 

o(r)m^\,z'oux\mMmi }:.nt'X'hht:}st)wm'^ 

[0072] ti:iilSmm2X'\t. I t^^?^^«7)rn 
:?f-A'i07'O7:7T-:5'i50flfeC. Ph"^'-?-^(07'D7^' 

m^in'm^'r-^bLxwffi'mm<r>r—^t\m 

[ 0 0 7 3 ] S Tt:. ±iail*S^2-e(4 1 f^^-viOT'n 
>y :?T-^ ^^g^^ ti=^^K^>SiJLT#^ SrrV 

^'t LTJ4. fi«^i-t««:5i-i:(=^SiJL:5rV^Tiaf* 

[0074] mm\3 . -o wi^z. ^^m'Mcommn 3 tco 

v^-C. HI IJbSHl 3mfit-^r:*i'?>iMHJ-rS. 
«?|J3-C{i:. i)^lil«^ail$-fflV^-ffc:DCTc7);s.fcj:-,T 

±tif4 i^i^mm^m.mmiz-^^^xmm^. 
[ 0 0 7 5 ] H 11 {4. zcowMiommsizmiT 

li^(coV^r«4ig-»-^Sr#{tTV^I). 5rt3. 1 5I4M 
OITiEIlISS. 16J47l'-A^t'JT-J)|., 
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[ 0 0 7 6 ] <js:ti. z<m^mm<r>mmz':>\'>xmmt 

8B*X 8 9 yco-fu ^ {cyn >y y ^ t T D C T 

j:^mT<7)r¥uxmi}mM^fitimm^b ixm 
m^tix^^i. z<7)^^ ie»^T-fTi±Ti±iai 2 

c T^j:im^-S:^itm<D9mi>z'o\> -^xam^mff) t 

c 0 0 7 7 ] 3feT ^ ;^:?^<:oia»;^T -f 7 1 ±fcffi«§ 
*ifeffi«IP6{ift#^teilISS 2 K J: T0?;^aj§iXT ^ 

•S. ISOITiElHlSSl 5T-ii. «P$ix/CT-^'2:^.'9ir 

iz^mti, mmmmxii. A:h^tiiyi^-J^m 

H(7)fil^WigtT, ffl|g1^£ii[lISS2t«LT. mzM 

?f-iiitf-i'mm^tix\>^^&miz^^-y 
[0078] ico0jffliiigS4 xii. m^n±<7)m^im 
-f x9Hzm^^ixx\.^m%.'miw^Lxm\i!^-f 

t.zii\^x\i'mm^mmc^^^-v k^swlt, t-f 

yv~i>,<n%m,zrYi^:^'J^yrvx. iyv~2>^^ 

^r-i'im.?)-^h. ^fitmiuzh\5yv~j^% 

(Dy ]y-J>,mMiz yrt^ i 3 ^j:mf^m 0 ji§ 

[0079] u^L, ^f^y^^m-fy^i^-^ziizsm^tL 

■fit X(n%T ^ 7^ 7 <r)m^^%'ms)f^ t ^ . Uzlf 
•oX. yv-A^M%.TYVX-k-^-^tlf:.^\iZ$'< 
0«r^S«^L7tJi^tc{±. %riX^i)->hiyV-2>, 
<r>^mi-KX<n 1 yv-AmT—^im^\i!,-fz 

[0 080] icO«>SrJi-&t{i. Sfttti^bL-CV^SBB 

Xi3j:VH«f{47l^-i.fi-ftc|SIi8LTff^ii|.« f^S: 
hh. ^f^7^±X'coT K ^Xi^> yr\iyv-Mt 

■^CI^»iLT^fV^, ^T^X^i}^^-tKXff)T-^^n 
^tiiLtM(r>y U~M,JVUy.liZ t/t**-3 TT H L':^ j^'^ 

[0081] tfz. HOHjEHIS&I 5{=J:oT3KT-fX 



[0082] >I;T\ 7V-A^^ iJ 1 6{i:27L— A 
8 ^'f ViOT'n >y ^*fi-CA:^5ni.l?«l®«#^ 1 7V 

-A^iBSL. y^ys^RxmiTth. zcr>m^. Mm 

';i6<^«0#-c<i, 7W-Afi-f-{c|BlMLTff3. 
tfiiyi'-Aco'^m^l:zm7l^j:^^^li. 7l'-/>p< 

(DT-f'mm^tittx'it. JSftaj^jSixTv^sBffl 

5i)>'7';-7:§ix|.ii:t^rl>. 
[0 083] ^^c, atRHIISl lit. )iSll^feB*tii^ 
t y IiIIS9 *^^> 7 i^-Affi-f-tciilXS L-caJ:^ §^tl.B» 

fims-3!ti?tTai:»j«^ 1 2fcaj*ts, 

±mi,zii^ ^ ^ y ESS 9 cotfj:^*^^-^ Yy^iV9 1 
0t^J:-5T7-^;^:?«la§i^fv:liigffilgS3I^RLt. til 
:(jSi^i 2*^^>a}:']-tl., 

[0084] i^T, i^'^'/Wtfi-tS- 5Mb p s 
m<^V- VX^^ilLfz^. ^cOll4Ii«t7'D-y 

%±.^thz t tir ^ ^tK MffiSr 7 y -x 

-^t{i7'n-y;?M*i{io§ OSIiSt'lil)^ L/^^'f-fT. 
SMS4a#tcH4ai^]*<7y-X§iif>:%^, S*B« 

[0085] ,1 C7)7ti6, a»B±Klt(i'-KX b 7 -f /P^- 
1 0 1 i -5 T 1 liffi*fiT'igiiga)i7 Srifif 
^t{cJ:')BiBlli07'o-y^MS:g«LTV^|>, ^:<0 
«3iBi7-f;W:J'fcJ;0S*n«^oj»«Si±iST 

/iBmJ: D . ^i^^7'D -y ^^M^^^SfJoB^H^J: 0 

J: "9 . T'n >y i^mm tffz^\^m^^im^x^ t . 

[ 0 0 8 6 ] S /c. ±IBIC56^J3 T-{±«aff^B*(cK» 
^T^TIX 0 1 7l/-A*i4tB«fffg^a^ffiL? 

v^/i*{. id'-rtiiiyi^-j'^mx'htmmK. m 

nmi 3ts^-rj:-3tiBM*xyri-5<7)5'9c7) 
xyT{c^5-fJL-c. i-p<7)7V-A*>^>ixyT-foa 
;^tiJfCa-t-tS<}:afcL-CtJ:V\ l#a 
c07U-A*»^>xyT 1 co^^tfOBft'fffgS-M.^tK 
2#@07 U—A*>^X y 72 cOfI«c7)Bmtfl8S-if ^ 
ttiL. OTl5l«(=3, 4. 5S@«7lx-A*>4>^ix-f 
^ixy73. 4. 5<7)^J^#B«ff#*a^^tiJL. 1 
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[ 0 0 8 7 ] =5:*5s ±sm&m3Tmmnm<7)T~ 

[0 0 88] ±KIII4W3T'{i. ieilP<T'fTl 
[0089] 

[0090] m^^'2.<rmm,z.%hT < i>^i\Mm.^ 

[0091] il*3l3c7)f|HStcjll.T v^'/l'Bs^^fl^ 

m^Lfzmi^z^ mmmxt'x hy^/i^m lts^ 

[0092] mm4<7)mizu&T^ i^^mmn 
mmmzxfui. mn^mzmmwm<D^ib<Di 

[0093] l«*3l5<^^fcffiST ^ j^':J';H!«lfi# 

S4gstcj:ix{f . mm±mzmmm^-mm 

^tb t Tfl^ L/tSfc, Bffi*ffiT'^x h 7 ^ Srtt 
Bffl*^'7 U-Xttltzmr^j:i:r'a •y^'&Bfmz< 

[0094] iM6to%B3WM.i.T -f 'j^mm^ 
mmmxtiii. mn^mzmmmff)T~i'<7) 



n±mmb ixiii:Hi-tt:i^. mmmiSicom-y::^ 
mmrch^z<^\ 

mi] :^wmmmm i -r i^^^mm^m. 

[02] M£^jitt>(ti.ieii^7*'fr±t'OT-^' 

[03] mmm 1 1 tt^s h 7 -f /t^rJ' msscos^ 
i^ya^^mx'hh. 

[04] |lii«?)l{Ct5{tl.JK;^h7^;l':5'|IlgS<?5««^ 

[05] mm 1 (:43{tl.*¥'-l^x h 7 ^ ;^^co« 

[06] ||ISMHCt3{tl.**^;^h7>f;l'^'iO«^ 

^^■r7'D-7i?0-C$)^, 

[07] mmmico^miziii^fiwm&mim 
m^tii^commx'^sbt. 

[08] *f&HJc7)*]5t«20T-fi^':?;Hl!ll!«fi#i;t 
JllS:S^-r7'a.y;'0t'S>|.. 

[09] mm2i,zmum^f^r±x<^f~i' 

mmmmti tzibcommxh h , 
[010] mmmzmhY><zTm.mmw^ 
•fhfzybmckMxhh. 

[011] i^mm^m 3 <?)T ^ i^'^'/PMift-ts 

4g«^*t-^n-y^0-CJ>l.. 

[012] mm3 \zmhim.^ir^ T±x'(^r~ 

mnmmtm>sbcDmmxi>^, 

[013] mmm 3 co^ig0ij{ctj{ti.i«a5S4*^fe2: 

[014] m^coT 4 'J9)vmm^-n^^m:^-t 

[015] T ^ i/'^J'/UWfi^S-^f^'fC-r 
^•fM&^f 7"n -y 9mxhh. 

[016] r >''i?;ni!»;«fS^<o??^^(^a{=i3ttS 
K)#fiHIi^ffl[l]lfl*^-r7-n7^'0-C-$.l., 

[017] B*f«fi^lf^^b:^5^(=i3{t.sii#ffl«^S!l 

[018] mm^^^itii^i.zhm?^'^') m<r> 

1 IBM^T-fT, 2 fll$81*aj|llll. 3 ^OtnEEI 

4 SJfflmiSg, 5^S^;Sa#tl]B. 6 IDCTHI 

10 r^xvy <jvm^. 11 ^tRuiK. 1 

2 ai:fjffi^. 
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81 



82 63 



DCT 



84 

_J 

Mil-it 



85 



66 



IDCTig» 



5 



.87 



88 



94a 



SZa 



1 



91 



mil] 



GOP (Group of Pictures) 



P4 Bi Bz I Ba B4 Pi Bs Bs P2 



Pa Bi 



15^ 



16^ 




[018] 







